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DITORIA 


WHERE IS MEDICAL EDUCATION 
DRIFTING? 


HAT the public has become dissatisfied with us 

doctors has become very obvious. Medical care costs 

too much and has become too chilly. Whenever there 
is a public unrest propagandists are quick to seize on it and 
to use it to their own ends. Propagandists in this connection 
are of two classes: first, those who raise hell just because 
they have a bad disposition and have no business of their 
own to attend to—and have an urge to interfere with those 
who have; second, those who shed tears with the dissatisfied 
in the fond hope that these crocodile tears may have a 
repercussion on election day. This sympathy of course is 
more effective if it is augmented by certain well distributed 
emoluments. 

The wise surgeon when faced by an unfortunate outcome 
first asks ‘‘What have I done or not done which might have 
spared me the unfortunate result?” We should now examine 
our educational institutions and our hospitals in this honest 
self-searching spirit. 

Confronted with the deplorable educational setup of half 
a century ago, when the proprietary schools were rampant, 
we welcomed the universities when they sought to take over 
medical education for us. The first thing they did, knowing 
nothing about the practice of medicine, was to throw out 
all the old. If it had a practical application it must be evil 
because it smelled of the past. Naturally the stuff they had 
in stock was most valuable. All the preliminary sciences had 
to be emphasized. The dissection of dogfish and tomcats 
was a necessity to the student of human anatomy. How 
come? He must have culture, he had to have his brains 
developed. Obviously no practitioner of medicine had either 
of these. As an instance may be mentioned that every 
student must gain a reading knowledge of German. That 
nobody ever did or could gain a real understanding reading 
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knowledge from the courses offered to 
the premedical student does not mitigate 
against the theory. As an example of 
overemphasis of a fundamental subject 
the dreaded P. Chem. may be mentioned. 
Now the poor student is threatened with 
physical chemistry. A physiological chemist 
admitted to me that what he taught 
the boys had no practical application, 
but it might have some day. I could 
but reply that some day all the boys would 
die of old age. It was a question which 
got there first. 

After three or four years of study of 
subjects only remotely related to the 
matter of medical education the student 
reaches medical school. Here he may or 
may not meet a member of the profession 
he expects to enter. A physiologist some 
years ago presented to his class three 
theories about something, concluding with 
the remark that they could elect to accept 
the one that seemed most reasonable, 
assuming evidently that their judgment 
was better than his. After thinking it over, 
I am disposed to think he was right. 

Other so-called fundamental branches 
likewise are taught as abstract sciences. 
Students learn about disease processes, 
but not about sick people. The knowledge 
gained of the basic sciences is very rarely 
sufficient to make it possible for the young 
doctor to use it in actual practice. He who 
has learned pathology and yet must take 
the specimen obtained in the operating 
room to the girl in the laboratory to find 
out what it is has spent his time in vain. 
The basic sciences of the first two years are 


but the alphabet. Unless the students con- ° 


tinue the studies from then on, the fact 
that they have learned their letters will 
avail them but little. These studies bear 
about the same relation to a working 
knowledge of surgery that the Greek 
letters on fraternity houses do to a classical 
education. 

After about six years, the student is 
allowed to hear the voice of the sick and 
perhaps touch the breasts and bellies of 
the afflicted. His preliminary education, if 
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ardently pursued in a coeducational jn- 
stitution, has already acquainted him with 
the normal. Thus, in two short years he is 
ready to enter an internship and proceed 
to instruct his erstwhile instructors. 

This is what those who know nothing 
about it regard as a proper course for the 
preparation for the practice of medicine. 
Six years of fog, two years of light. Even 
yet they are not satisfied. In their ig- 
norance they attempt to say what shall 
be regarded as adequate care. According to 
them, unless a patient has had applied to 
him all the possible tests science has in- 
vented, he has not been well served. They 
argue that even if the patient may appear 
to have only a wart on his nose, or a 
fissure-in-ano, he may have frambesia or 
Chinese itch. 

Nor is this even yet the worst. The cost 
of medical care has by excessive applica- 
tion of pseudoscience been raised so high 
that it is beyond the reach of the self- 
reliant average man. Worse yet, the hos- 
pitals have been made as elaborate as 
architects with vertigo could envisage. The 
upkeep has become so high that the service 
is beyond the reach of all but the very 
rich or those politically endowed. 

Those who have brought this on us have 
never breathed air outside of the editorial 
room or envisaged scenery beyond the 
confines of the campus. Of course, surveys 
are made from time to time. Hirelings are 
sent hither and yon to accumulate evi- 
dence to support conclusions already 
agreed on. They find a place where an 
underprivileged woman had seven children 
in a three-room house but they fail to 
discover where a highbrow person died 
of a diffuse peritonitis after having the 
vertebra prominens massaged and they 
never write up the fate of the individuals 
who believed faith would stay mammary 
carcinoma. Verily scientific investigation 
is great stuff if everybody understands 
beforehand what the answer will be. It 
makes it so much more simple. 

The false prophets are pushing us from 
our high estate as a profession and are 
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seeking to make us their hirelings. Perhaps 
science can be factory made, but the art of 
medicine is an individual matter that 
can brook no rules. 

A little hope Jooms in the distance. 
Hutchins of Chicago and Conant of 
Harvard have suggested that it might be 
well to take out some of the intestines of 
the sacred cow: to reduce the non-medical 
part of the course in order that the young 
doctor may reach the practice of his art 
before his sons are ready to begin their 
preliminary course. So perhaps there is 
hope—but hope is the attribute of youth, 
and I have lost both. Yet did not Moses 
smite the rock with his staff and make it 
into wine, or something? 

If such a miracle could be possible those 
who have the mental agility of youth may 
hope that sometime, somewhere, some 
school may have the courage to break away 
from the dictators and try teaching stu- 
dents in such a way that they may be 
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prepared to render their patients, not 
adequate care, but such service as they 
want, such care as the doctor himself 
would want if he were in the patient’s 
place. Boston University is actually at- 
tempting, so far as the laws will permit, 
to train young men to practice medicine. 
This means the ability and the humanity 
to understand the cause of their suffer- 
ings and render such service as lies within 
his power. Such a physician will not 
need to complain of ingratitude of his 
patients nor lack the emoluments that 
appertain to a well spent life. 

The dictators of Europe are apparently 
cheap skates. They seem to have picked up 
the teachings of our medical dictators 
who are goose-stepping us into bondage 
and who are manhandling our boys in the 
name of education. We have not protested 
—that is, not yet. 

ARTHUR E. HERTZLER, M.D. 
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A DISCUSSION OF THE RELATIVE VALUES ENDORSED BY 
THE MEDICAL PROFESSION AS THEY AFFECT 
MALIGNANCY OF THE UTERUS 


J. W. Kennepy, M.D. 


Surgeon-in-Charge, Joseph Price Memorial Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE object of this paper is to bring 

out the relative values involved in a 

discussion of malignancy of the uterus 
from the standpoint of the value of the 
indwelling uterus, the cost of removal 
(mortality and morbidity), reliability of 
methods of investigation and the preven- 
tion of uterine malignancy. These are the 
values which face us in dealing with all 
organic pathology. 

The mortality of the malignant uterus 
is evidenced with a vengeance. Our backs 
are now against the wall and we must 
definitely face the problem of the manage- 
ment of uterine pathology in general. We 
are forced to this conclusion: that with the 
present teaching in malignancy of the 
uterus, which has the popular support of 
the profession, the ten year salvage is 
little over 15 per cent. When this repre- 
hensible mortality is compared with the 
trends of modern surgery, it presents a 
picture of great anachronism. It is my 
thesis that the present day teaching in 
malignancy of the uterus is established on 
a false premise. 


PROPHYLAXIS 


There is no recognized prevention of 
fundal malignancy, in spite of the well 
recognized views of prevention of cervical 
malignancy by proper treatment of the 
abused cervix. The term “abused”’ covers 
the many neglected lesions of the cervix. | 
view the feeble advice that prevails in the 


treatment of the abused cervix as the 
greatest paradox in preventive medicine. 

Proper repair of the cervix is almost a 
lost art. The late Joseph Price in his last 
remarks before the American Association of 
Obstetricians, Gynecologists and Abdom- 
inal Surgeons, said he Kad repaired sev- 
eral thousand cervices and that he had 
never seen a malignancy of the cervix 
follow proper repair. Regarding my experi- 
ence of nearly forty years I can make the 
same statement. 

Today popular adoption of the cautery 
in the treatment of cervical lesions is not 
without virtue, but it must not take the 
place of thorough repair. The bilateral 
tear of the cervix with its ever everting lips 
constantly predisposes to a return of the 
lesion for repeated applications of the 
cautery. The deformed organ must be 
returned to its normal position and outline. 
This is ordinary horse sense. 

The late Professor Oskar Frankl of 
Vienna taught that as long as there was a 
misplaced cell found in the portio vaginalis 
which belonged higher up in the cervical 
canal, just so long was the patient pre- 
disposed to malignancy. The remedy 1s 
repair of the cervix. In my opinion and 
experience, 95 per cent of the deaths from 
malignancy of the cervix can be prevented; 
these are therefore human errors. 

The cautery has come into favor, first, 
because it is easy of application, and 
second, because of the failures of repair 
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due to feeble surgery. Repairs fail because 
they are too superficial in the amount of 
tissue removed and have been made with 
suture material which is not sufficiently 
durable or substantial. We use nothing 
but silkworm-gut in all our repairs of the 
cervix or perineum. 

I ‘have no hopeless feeling regarding 
management of malignancy of the uterus. 
There is no organ where it is so often found, 
and therefore it should be constantly 
expected. There is no location where malig- 
nancy can so often be prevented and 
recognized at an hour when life may be 
saved. It is the feeble treatment and 
questionable management of a vital con- 
dition that I deplore. 


REVELATIONS OF THE BIOPSY 


I am not in conflict with the laboratory. I 
possess one manned by specialists. The 
value of the microscope is not in the bal- 
ance for refutation, but superlative degrees 
of dependence must not too often be placed 
on ultra refinements in histopathology. 
The value of the biopsy must stand on the 
basis of the percentage of accurate results 
in examination of the average specimen. 
What are the dangers of the biopsy and 
what is the value of the organ examined? 
These are some of the values which must 
be discussed. | 

The average pathologist will not claim 
more than 70 per cent of accuracies from 
average specimens sent to the laboratory. 
This is sufficiently generous when one con- 
siders that treatment is determined from 
the laboratory report, although the pathol- 
ogist has examined but one-fifteenth of the 
cervix and probably not over one-half or 
two-thirds of the mucous membrane from 
the fundus of the uterus. 

If we were investigating an organ of 
vital importance to the patient and one 
which would not permit removal, I could 
accept this extensive inaccuracy as a guide 
to therapeutic conduct of the condition, 
but never when applied to the sterile 
uterus and its value to the patient. 


Kennedy—Uterine Malignancy 


American Journal of Surgery 341 
Evidently it does not occur to the 
operator when he is curetting the uterus 
for diagnostic purpose, that the organ 
can be removed by vaginal hysterectomy 
with practically as low a mortality rate 
as that incident to the diagnostic biopsy. 
This is another example of values which 
have escaped the notice of the profession 
and have very materially added to the 
death rate from uterine malignancy. 

As clinicians we are the supreme tribunal 
in the particular case and all look to us 
for final decision. It is only by summation 
of values which present themselves that 
we are able to be oriented and justified in 
the conduct of the lesion. Further, as 
clinicians it is not so much our function to 
say whether or not the particular cell is 
malignant as it is for us to deal properly 
with the tissues or structures in which the 
malignant cell is found and to determine 
whether or not the condition might have 
been prevented. 

We have intensified our thoughts as to 
the malignancy per se and quite disre- 
garded the function of the organ in which 
the malignancy is found in the life of the 
patient. We never give a good prognosis 
in malignancy of the uterus if the patient 
has had either diagnostic or therapeutic 
curettage before hysterectomy. It has 
been our experience that the patient who 
has been curretted for any purpose before 
hysterectomy is more apt to die from 
metastatic malignancy, often when there 
has been no local involvement at the site 
of removal. 

Operators, in performing hysterectomy 
for malignancy, place clamps or forceps 
on the broad ligaments and the para- 
uterine structures before any operative 
manipulation has been done, with the 
idea of preventing metastasis. Yet they 
have previously deliberately curetted the 
malignant fundus for diagnostic purposes. 

The malignant cell has no appreciation 
for our scientific mtentions. Its habits of 
invasion may be equally stimulated by 
biopsy or feeble surgery. All of us who 
do biopsy must admit it is a violation in 
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the teaching of the surgical pathology of 
malignancy wherever it is found. Who 
expects to cure malignancy when the inci- 
sion transgresses the malignant area? I 
know of no greater violation of the prin- 
ciples involved than the curetting of the 
fundus of the uterus when there exists 
either chorionepithelioma or adenocar- 
cinoma. 

We are all familiar with the stimulated 
influence of trauma in malignancy of any 
organ. Who has not seen malignancy con- 
tinued in the scar incident to a biopsy when 
further surgery has not been done, the 
lesion having been treated by irradiation? 

In a discussion of relative values as they 
affect the malignant uterus, the biopsy is 
a violation of the execution of the common 
fitness of principles involved. 


VALUE OF THE UTERUS 


The value of the uterus must be meas- 
ured in terms of sterility or fertility. In 
several thousand hysterectomies done by 
the late Joseph Price and myself, not over 
one-third of 1 per cent of the uteri removed 
could have become pregnant. The value of 
the organ was in this respect practically nil. 
However, its value must be discussed also 
from the standpoint of the price of its 
removal (mortality and morbidity). 

During the past fifty years in the Joseph 
Price Hospital the mortality from vaginal 
hysterectomy clamp method has been a 
fraction of 1 per cent. There is no major 
operation we do which gives such a splen- 
did postoperative history. 

I wish to call attention also to the fact 


that in our several thousand vaginal’ 


hysterectomies clamp method, one or both 
ovaries were left in nearly all cases. We 
have had but one patient return for ovarian 
tumor. The removal of the uterus has been 
remedial in preventing the anticipated 
ovarian growths which would be expected 
in such a number of operations. 

I am not in a position to say whether or 
not the uterus has a secretion which may 
act as a hormone in stimulating ovarian 
pathology but this exhibition is intensely 
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interesting. If a supravaginal hysterectomy 
is performed with the cervix left intact, 
this freedom from ovarian growth does not 
obtain. 


PREGNANCY IN THE MALIGNANT OR 
POTENTIALLY MALIGNANT UTERUS 


I know of no teaching where the value 
of a organ is so often pitted against the 
value of the patient’s life as that exhibited . 
in the salvation of the malignant uterus 
with the idea of future pregnancy. 

In the first place, salvation of the malig- 
nant uterus with the idea of pregnancy is 
a violation of all teaching in the therapy of 
malignancy in general. One who has had 
any experience with pregnancy in the 
malignant uterus should be familiar with 
the fact that the pregnancy lights up 
smouldering malignancy and spreads the 
lesion like wildfire. The trauma of labor 
and the hypervascularization of the preg- 
nant uterus are a combination of allies 
which malignancy welcomes. 


THE CAUTERY AND VAGINAL HYSTERECTOMY 
AS OPPOSED TO IRRADIATION AS TREATMENT 


In this discussion of malignancy of the 
uterus, we are confining our advice to the 
first and second groups of malignancy of 
the uterus. Here the malignancy is still 
confined to the uterus and we have a right 
to expect that we should see practically all 
cases before there has been greater inva- 
sion. The advocates of irradiation in the 
treatment of malignancy of the cervix or 
fundus must base their discussion on the 
values involved. If the malignant uterus is 
retained, anticipating future pregnancy, a 
stick of dynamite has been left within the 
uterus. Fortunately, nature has been wise, 
and she prevents pregnancy in most cases. 

The indwelling malignant uterus that 
has been treated by irradiation is ever a 
source of anxiety to the patient. She often 
becomes a nervous wreck, since she asso- 
ciates the use of radium and x-ray with the 
treatment of malignancy in general. 

If the patient is told the organ is com- 
pletely removed, it immediately gives her 
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a peace of mind which is truly remedial. 
Many patients have come to me for re- 
moval of the uterus after treatment by 
irradiation, although no symptoms of 
malignancy were existing. We are justified 
in removing the uterus from such a patient. 

We take the position that irradiation 
will never be the last word in the treatment 
of any glandular organ which permits 
removal, but that surgery will. 

Each year has seen this opinion more and 
more confirmed in the treatment of early 

malignancy of the uterus. If one series of 
patients treated for malignancy of the 
uterus by irradiation is compared with a 
like series where vaginal hysterectomy 
clamp method has been performed, it will 
be,found that a much greater percentage of 
recurrences after five years will be seen in 
those who have been irradiated. 

It has also been our experience following 
vaginal hysterectomy clamp method for 
malignancy of the organ, if there is no 
evidence of returning malignancy at the 
end of one or two years, a greater percent- 
age of patients wil remain free from 
malignancy than after abdominal hyster- 
ectomy or irradiation. 

It is not my intention in any way to 
condemn either x-ray or radium as a 
therapeutic remedy for malignancy. My 
experience in the treatment of malignancy 
of the uterus has, however, forcibly 
brought out the uncertain methods of 
investigation and the feeble treatment 
carried out with the idea of saving a 
worthless organ. It seems that our sense of 
proportions has been in error. Uterine 
malignancy constitutes one-third of all 
malignancies. It is a useless organ in over 
99 per cent of these cases. The supposed 
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value of the uterus is ranked against un- 
certain methods of diagnosis and the life 
of the patient is endangered. Pregnancy 
and malignancy of the uterus are vicious 
companions, yet the uterus is saved. It 
costs in mortality a fraction of 1 per cent 
to remove an organ that is sterile in over 
99 per cent. Better reasoning and con- 
clusions should come out of a consideration 
of such relative values. 

The method of operation has been dis- 
cussed and illustrated elsewhere. 

We endorse vaginal hystereccomy clamp 
method, preceded by the cautery, on 
account of its very low primary mortality 
and splendid postoperative history. The 
clamps minimize the operative time and 
shock and increase the proportion of 
operability over the ligature method. The 
operation does not shorten the vaginal 
canal. 

The clamp method of removal of the 
uterus is more radical from the standpoint 
of tissue removed on account of the 
slough incident to the crush of the broad 
ligaments. The unsutured vaginal fornix 
also sloughs, removing potentially malig- 
nant tissue. 

If the ten year salvage of malignancy of 
the uterus the world over is little over 
15 per cent, what have we done for the 
condition in sixty years? Malignancy 
comes to me later today than twenty-five 
years ago. Let us take an invoice of the 
values which present themselves. By so 
doing we can bring our executions up to 
our privileges and change a ten year 
salvage of 15 per cent to 95. This will 
never be accomplished with the idea of 
saving a malignant or potentially malig- 
nant uterus. 


RENAL INFECTIONS IN 


PREGNANCY AND THE 


PUERPERIUM*}+ 


Leon HERMAN, M.D. AND 


Professor of Urology, University of Pennsylvania 


Graduate School of Medicine 
PHILADELPHIA, 


HE occurrence of dilatation of the 
upper urinary tract in normal preg- 
nancy, and the frequent association of 
infection and dilatation to be found post 
mortem in the pregnant woman have been 
known to clinicians and pathologists for 
many years. It has long been assumed that 
upper urinary stasis predisposes to infec- 
tion, but comparatively little has been 
added to the older views of advanced renal 
disease peculiar to the parturient woman. 
With the development of precise methods 
of urologic diagnosis, the pathogenesis 
is clearly comprehended. While we have 
no intention of reviewing accepted phys- 
iologic and anatomic data or of dis- 
cussing controversial poimts, it seems 
worthwhile to recall that whatever part 
mechanical factors play in the obstructive 
uropathy of pregnancy, these are abetted 
by atony and dimimution of the normal 
irritability of the ureteral musculature.”® 
It is the belief of most urologists that 
many advanced renal lesions encountered 
in parous women of middle age are attribu- 
table to persistence of infection which 
began as acute pyelitis of pregnancy or the 
puerperium. An appreciable percentage of 
such urimary tract infections persist for 
months, and often for years, after the dis- 
appearance of all symptoms. Frequently 
they become reactivated in subsequent 
pregnancies. A number of these persistent 
silent renal infections are associated with 
and possibly due to unrecognized lesions of 
the kidney such as calculus or tuberculosis. 
The relationship between such persistent 
urinary tract infections and severe renal 
lesions, permanent impairment of renal 
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function, or predisposition to calculus 
formation has not been fully investigated. 
There is sufficient evidence, however, to 
emphasize the importance of adequate 
follow-up and persistent treatment until 
the urine has become sterile. 

The present study is based primarily 
upon a series of ninety cases of pyelitis 
occurring in the course of 3,481 consecutive 
obstetric admissions to the Pennsylvania 
Hospital between July 1, 1934 and Novem- 
ber 1, 1937. A second series of twenty-five 
cases of renal infection of sufficient severity 
to require cystoscopic study and treatment 
is also analyzed. 

In the series of 3,481 pregnancies, there 
were ninety cases of pyelitis, an incidence 
of 2.58 per cent. Of this group twenty-one 
cases were antepartum (0.6 per cent) and 
sixty-nine cases (2.0 per cent) postpartum. 


TABLE I 
PYELITIS IN 3,481 PREGNANCIES 
Del; Before Before After 
elivery Onl and Onl 
y After y 
Low forceps..........7.. 37 
ee 3 4 12 
Difficult forceps......... 3 I 9 
Delivered elsewhere...... 3 
Undelivered............. I | 
II 10 | 69 


Table 1 reveals two very interesting 
points. The first is the high ratio of puer- 
peral pyelitis to pyelitis during pregnancy. 
This is in complete disagreement with the 


* From the Urologic and Obstetric Services, Pennsylvania Hospital (Philadelphia Lying-In). 
+ Read before the Section of Genitourinary Surgery, New York Academy of Medicine, December 15, 1937- 
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statistics of certain authors. For instance, 
Morris and Langlois (1931)? found in a 
series of fifty-eight patients that in ten, or 
17.4 per cent, pyelitis occurred in the post- 
partum period as contrasted with sixty- 
nine, or 76.6 per cent, of our series. We can- 
not account for this discrepancy. 

It is our belief that the higher percent- 
ages of urinary tract infections following 
operative delivery are the result of the 
exhaustion of the patient and the trauma 
suffered by the urinary tract during the 
long hours of labor which predisposes to 
both hematogenous and lymphogenous 
dissemination of bacteria. 


TABLE 11 
TRAUMA AND POSTPARTUM PYELITIS 

Total Post- Per- 

Cases | Partum | centage 

Pyelitis | Pyelitis 
Difficult forceps......... 164 9 5.4 
ST 185 9 4.8 
118 2 1.7 
1402 12 0.85 


Another striking fact is the high inci- 
dence of puerperal pyelitis (58.8 per cent) 
in women who had suffered from ante- 
partum renal infections. Of the twenty-one 
patients with antepartum infections in our 
series, seventeen were delivered by us and 
ten of these suffered acute recurrences in 
the puerperium. 


TABLE III 
RECURRENCE OF PYELITIS AFTER DELIVERY 
Antepartum (total)........... 17 
Antepartum (only)........... 7 
Postpartum recurrences. ...... 10 
Delivered elsewhere. ..... . 


Postpartum recurrence........ 


Our observations confirm the numerous 
reports in the literature, that although the 
acute inflammatory signs of urinary infec- 
tion in the gravid woman usually sub- 
side spontaneously, the infection is rarely 
eradicated during pregnancy. In many 
Instances reactivation will occur in sub- 
sequent pregnancies. 
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In from 7.5 per cent (Dodds) to 10 per 
cent (Seng) of pregnant women, culture of 
the bladder urine yielded bacteria, usually 
B. coli, and of these individuals 3 per cent 
develop acute pyelitis, whereas the general 
incidence is somewhat lower. This dispro- 
portion is generally attributed to ascending 
infection, but recovery by culture of 
bacteria, especially B. coli, from the appar- 
ently uninvolved kidney, in the presence of 
clear urine in clinically unilateral cases of 
pyelitis, suggests that the B. coli in the 
bladder urine of apparently normal preg- 
nant women may represent silent renal 
infections, and that acute pyelitis often 
expresses the activation of existing infec- 
tion, and not the introduction of fresh 
infection. Thus in seven of twelve cases in 
which B. coli were recovered from both 
kidneys, the urine from one side was 
clear and free from pus. Table 1v shows the 
causative organisms and their distribution. 

TABLE Iv 
CULTURAL STUDIES OF THE DIVIDED URINES IN PYELITIS 


OF PREGNANCY 
Bilateral infections: 


One side infected, one sterile: 


One side infected, one not catheterized: 


One side sterile, one not catheterized: 


In our group of patients, no etiologic 
significance could be attached to age, race 
or parity. The month of pregnancy in which 
the infection manifested itself is shown in 
Table v. The definite peak of infection 


TABLE V 
ANTEPARTUM PYELITIS 
Month Cases 

I 


HAY & 


9 


found in the fifth and sixth months is 
explained by the stasis resulting from 
ureteral atony and dilatation, which are 


$58.8 per cent 


346 American Journal of Surgery Herman, Muckle—Renal Infections 


most marked at the sixth month of preg- 
nancy (Traut and McLane”). 

Severity. Pyelitis of the puerperium is 
usually milder than antepartum pyelitis. 
We believe that this is explained by the 
absence of ureteral obstruction, and by the 
gradually increasing tonus of the ureteral 
musculature. Persistence of severe urinary 
tract infection suggests a complicating 
lesion. This is especially true after the 
patient has been delivered, and the fac- 
tors contributing to urinary stasis thus 
eliminated. 


TABLE VI 
METHODS OF TREATMENT 


Cysto- 


scopic Surgical 


Medical 


Antepartum 16 
Postpartum 65 


In the series of ninety cases of pyelitis, 
nine were severe enough to require cysto- 
scopic drainage. Four of the women cysto- 
scoped were in the puerperium, and one of 
these had an ectopic kidney, another a 
calculous pyonephrosis. 

Cystoscopic Data. In another group of 
twenty-five patients, cystoscopy was re- 
quired. The indications for mstrumental 
examination were: severity of infection, 
fever persisting longer than five days, 
evidence of a complicating lesion, or 
marked renal dysfunction. The series com- 
prises fifteen prenatal and ten postnatal 
cases, among which were three complicated 
by ureteral calculus, and one by ectopic 


kidney. The latter and one patient with . 


calculi had pyelitis only in the puerperium. 
As might be expected, renal dysfunction in 
bilateral cases was most marked on the 
side ‘yielding the most pus and local signs 
of inflammation. On the whole, dysfunction 
was very moderate in the absence of 
antecedent surgical lesions or very severe 
pyelonephritis. The blood urea nitrogen 
usually suffered only a transient elevation. 

Miscarriage occurs more often in severe 
cases of pyelonephritis treated conserva- 
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tively than in those treated by catheter 
drainage. 

Three of the fetuses which succumbed 
were in cases that had been subjected to 
cystoscopic study and treatment, but it 
may be recalled that only serious cases 
were subjected to such treatment. In one 
instance a woman at the eighth month 
delivered herself of a dead infant while 
there was an in-dwelling catheter in her left 
kidney which was infected with paracolon 
bacillus. In the second case a woman three 
months pregnant with bilateral B. coli 
renal infection aborted after eighteen days 
of high septic fever which an in-dwelling 
(right) catheter failed to control. The third 
patient, a woman five months pregnant 
had bilateral renal infection with B. coli, 
and blood stream infection with B. coli. 
She failed to improve with prolonged 
catheter drainage. Labor was induced 
thirty days after admission—the child was 
stillborn. The patient’s temperature was 
normal six days later. 

Treatment. The treatment of pyelitis 
complicating pregnancy and the _puer- 
perium is usually divided into “medical” 
and “surgical.” By the former term we 
mean non-instrumental therapy. Briefly, 
this consists of rest in bed, sedation, 
catharsis and forced fluids. We feel that 
adequate intake of fluid is of more value 
than antiseptics administered by mouth. 
There is no single urinary antiseptic 
ordered routinely, and we can attribute no 
especial advantage to any of them. The 
reaction of the urine is tested every 
day, and recorded in terms of the hydrogen 
ion concentration. In most cases alkaliniza- 
tion of the urine is undertaken with 
sodium bicarbonate or similar prepara- 
tions. Should the infection fail to respond, 
the urine is acidified with ammonium 
chloride or sodium acid phosphate. The 
ketogenic diet has been considered too 
hazardous to justify its use in the preg- 
nant or lactating woman. Mandelic acid 
mixtures are occasionally employed in 
some of the chronic infections. Sulfanil- 
amide is useful, but should be used very 
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cautiously in view of the ill-defined status 
of its toxicity. 

In every case the bladder urine is cul- 
tured, a phenolsulphonphthalein test per- 
formed, and the blood urea nitrogen level 
determined. 

Should such conservative therapy fail, as 
evidenced by persistence of fever or 
increasing weakness of the patient, we 
resort to cystoscopic drainage. Although 
each case is individualized, we consider 
that five days of fever without signs of 
amelioration indicate a more aggressive 
diagnostic and therapeutic attack. Both 
ureters are catheterized, and in-dwelling 
catheters are usually left in place on one or 
both sides. We feel that the use of in-dwell- 
ing catheters is logical in view of the fact 
that dilatation of the upper urinary tract is 
present in nearly every pregnant woman. 
The advantages to be obtained from the 
relief of stasis, more than compensates for 
any slight ureteral trauma. 

Differential bacteriologic and functional 
studies are carried out at the time of cysto- 
scopy. In-dwelling catheters are usually 
left in place until the temperature has been 
normal for forty-eight hours. 

Follow-Up. A very important part of 
the management of pyelo-ureteritis con- 
sists in following and treating the patient 
until her urine becomes sterile. All patients 
who have had pyelitis are routinely referred 
to the cystoscopic out-patient clinic where 
treatment is continued until repeated 
cultures of the urine are sterile. 

Should infection persist more than three 
months a complete urologic study is made, 
including differential phenolsulphonphtha- 
lein tests and roentgenograms of the renal 
and ureteral areas. The bladder is ex- 
amined cystoscopically, both ureters are 
catheterized, and the urine from each 
kidney is cultured. 

It is this group of patients with silent 
renal infections that has been so neglected 
in the past. Many urologists feel that much 
of the renal disease found in middle-aged 
women is due to such infections, which may 
have persisted for years. 
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CONCLUSIONS 


1. Antepartum pyelonephritis is usually 
much more severe than the puerperal type. 

2. Severe pyelonephritis in the parturi- 
ent woman should be treated by the in- 
dwelling ureteral catheter. 

3. Failure to control severe acute pyelo- 
nephritis by catheter drainage is usually an 
indication for termination of pregnancy. 

4. Renal infections occurring during 
pregnancy are usually (58.8 per cent) 
reactivated by the trauma of labor and 
delivery. 

5. The exhaustion of the patient and the 
trauma suffered by the urinary tract during 
the long hours of labor are probably 
responsible for the higher percentages of 
urinary tract infections following operative 
delivery. 

6. Severe and persistent pyelitis follow- 
ing delivery is strongly suggestive of 
calculus or renal abnormality. 

7. All patients with urinary tract disease 
should be followed until the urine is sterile. 

8. Persistence of urinary tract infection 
demands thorough study and aggressive 
treatment. 
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I, INTRODUCTION 


HE most noteworthy advance in the 
prevention of recurrent urolithiasis 
lies in the recognition of the fact that 
the presence of the original stone is but a 
sign of an underlying pathologic state, 
either local or general, and not a disease 
entity per se. The removal of the stone by 
spontaneous, instrumental or operative 
means is only a step in the management of 
the disorder. To be sure, our knowledge of 
the etiology of stone formation is still 
incomplete and fragmentary, but experi- 
mental and clinical investigations of the 
last few years have corroborated the old 
ideas (stasis and infection), and discovered 
new factors (diet, vitamin A deficiency, 
chemical condition of the urine, lesions of 
the renal papillae), which thus form the 
basis for a rational therapeutic attack. 
Perhaps an analogy may be drawn with 
peptic ulcer in which we still do not know 
the ultimate cause, but are familiar with 
the mechanism and predisposing causes, 
and are enabled to control the malady. 
This paper will first discuss in condensed 
fashion the generally accepted pathologic 
states leading to stone formation; next 
present in some detail the régime now 


followed by us to prevent recurrences; and - 


finally, analyze a series of 164 consecutive 
cases of upper urinary tract calculi seen 
at the Dallas Medical and Surgical Clinic 
up to November, 1937. 

This study deals largely with personal 
observations and is in no sense a compre- 
hensive review of the literature. It has 
seemed to us that certain simple thera- 
peutic measures directed against the tan- 
gible factors we know to underlie stone 


formation might well be reémphasized, 
Furthermore, the recent remarks of Morris- 
sey! seem particularly timely to us and we 
are in accord with his admonition not to 
follow theoretic considerations beyond 
their possible ultimate practical worth. 


II. WHAT CAUSES STONES? 


At the outset two facts must be empha- 
sized. First, all stones may be divided 
roughly into two general classes, Le., 
primary and secondary calculi; and sec- 
ondly, no one cause accounts for all or 
even a majority of stones, but two or more 
of the known possible causes may be com- 
bined in any given instance. 

A primary stone is one occurring in the 
absence of any other demonstrable path- 
ologic state of the kidney. A secondary 
stone is one occurring coincidental with 
stasis or infection. A urinary stone is com- 
posed of crystalline salts deposited about a 
nucleus and held together by a matrix of 
organic material. Randall? by brilliant 
deductive and inductive experiments has 
recently shown that in the case of primary 
stones the nucleus is a subepithelial plaque 
of calcium at the site of the renal papilla. 
As this plaque becomes denuded of epi- 
thelium and bathed in the calyceal urine, 
it serves as the nidus for deposit of the 
supersaturated salts and a stone forms. 
As to the cause of formation of the sub- 
epithelial calcium deposit, Randall is still 
in doubt; perhaps the concentration and 
excretion of bacterial toxins by the kidney 
is involved. The process is essentially 
similar in secondary stones except that the 
nucleus may be a primary stone, detritus, 
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clot etc., and the growth of the stone is 
enhanced by the additional renal pathology 
present. 

The mechanism whereby the constit- 
uents of the urine are held in super- 
saturated solution is discussed in a recent 
paper by Sisk and Toenhart.* They feel 
that this supersaturation depends on the 
acidity of the urine and the action of neu- 
tral salts rather than on the “protective” 
action of colloids. Certain Dutch investi- 
gators* on the other hand state that the 
precipitation of the colloids is the primary 
process in stone formation, and that such 
flocculation is followed by incrustation 
with crystalline salts. In any case it Is 
obvious that under certain circumstances 
urinary salts tend to precipitate out of 
supersaturated solution, deposit them- 
selves on a suitable nucleus, be held to- 
gether by viscid organic material, and grow 
by repetition and continuation of the 
process. 

In all discussions of the etiology of cal- 
culi racial and geographic influences are 
stressed. The most illuminating recent 
paper on this aspect is that of Vermooten 
in South Africa, who found® an almost 
negligible incidence of stone in the natives 
(one case in 90,000 admissions) on their 
normal acid ash-low calcium-high vitamin 
A diet, in contradistinction to an incidence 
of stone of one case to 460 admissions in the 
white population. He believes that the only 
pertinent fundamental difference in the 
Negro and Caucasian groups studied is the 
diet. We pass now to the known predis- 
posing causes. 

1. Stasis. Stasis of urine in a poorly 
draining kidney (ureteropelvic obstruction, 
aberrant vessel, ureteral stricture, neuro- 
muscular atony, reduplicated renal pelvis, 
nephroptosis), favors stone formation. A 
striking example of this has recently been 
quoted by Vermooten. Sisk has noted the 
Importance of the element of time m 
maintaining the state of supersaturation of 
urine until it is voided. While urostasis per 
se does not cause stones, its untoward effect 
on this time interval, as well as its réle in 
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prolonging urinary infection, is a matter 
of everyday experience. 

2. Infection. A good proportion of 
stones (31 per cent in our series) form in the 
absence of infection in the urinary tract, 
and conversely long-standing urinary sep- 
sis often exists independent of stone forma- 
tion. However, both experimental evidence 
and clinical observation point to the causal 
association of renal sepsis with stone 
formation (Keyser®). Remote foci of in- 
fection likewise have been shown by 
Rosenow and Meisser’ to send specific 
stone-forming strains of bacteria to the 
kidney. Possible modes of action of infec- 
tion are by urea-splitting organisms alka- 
linizing the urine, by the upsetting of the 
colloid-crystalloid balance, by the bacteria 
themselves forming a nucleus for crystal- 
Iine precipitation. 

3. Calcium Metabolism. Calcium metab- 
olism as it pertains to stone formation has 
been discussed by the Massachusetts 
General Hospital investigators.’ Despite 
careful search for hyperparathyroidism 
since this stimulation of interest in the 
subject in 1933, only one proved case has 
been found in Dallas. Although frank 
hyperparathyroidism is not nearly so com- 
mon as the original reports indicate, it 
seems likely that other disorders marked by 
excess urinary calcium excretion occur and 
that the excess concentration of calcium 
salts in the urine then predisposes to stone 


CALCIUM BALANCE STUDY 
8/19/36 Began Low Calcium Diet (Less than 100 Mg. 


Intake) 
24 Hour 
Date Serum Cal- oe Hour Urine Cal- 
cium, Mg. | Urine, C.c. cium, Mg. 
8/20/36 12.25 4,100 249 
8/21/36 11.50 3,300 244 
8/22/36 10.65 3,600 IgI 


formation. Marquadt,® on the basis of 
blood calcium and phosphorus studies in 
thirty-seven cases, feels that the blood 
calcium levels in urinary lithiasis and in 


the absence of hyperparathyroidism are 
commonly found varying beyond the sup- 
posedly normal limits. We have four cases 
which bear out his observations, and one 
such is cited in the table on p. 349. 
This was a 40 year old male who had 
passed several stones. He drank much milk. 
There was no evidence of skeletal pathol- 
ogy or of parathyroid tumor. Exploratory 
operation did not seem warranted, partic- 
ularly as the calcium metabolism responded 
to dietary measures. 

4. The chemical condition of the urine 
relates chiefly to the degree of acidity or 
alkalinity of the urine and the state of 
supersaturation of the urinary crystalloids. 
In acid urine, uric acid crystals, urates, and 
oxalates precipitate. In alkaline urine, phos- 
phates and carbonates of calcium, mag- 
nesium and ammonium precipitate. The 
higher the concentration of a given salt 
the more likely it is to crystallize out and 
vice versa. 

5. Vitamin A deficient diets were ob- 
served to produce a high percentage of 
urinary calculi in experimental rats as early 
as 1917.'° This observation has been con- 
firmed by several investigators, but partic- 
ularly by Higgins'! who has contributed 
much ingenious investigative data and has 
secured worthwhile clinical results based on 
this evidence. This, combined with our 
knowledge of the keratinizing effect of 
vitamin A deficiency on epithelial struc- 
tures in general (Wolbach!?), lends cre- 
dence to the view that such a deficiency 
results in an unhealthy condition of the 
renal pelvis mucosa with desquamation of 


the cornified epithelium, ulceration, and: 


inflammatory reaction. The possible bene- 
ficial effect of vitamin a on infections in 
general should also be mentioned. The 
astonishingly high incidence of vitamin A 
deficiency in Americans has been pointed 
out by Jegher!* who found in a group of 
medical students that 35 per cent had low 
photometer readings and 12 per cent had 
clinical manifestations of the deficiency. He 
also concluded that 4,000 international 
units of vitamin a daily represent the 
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minimal requirement for a healthy adult, 
Jeans!‘ likewise found photometric eyj- 
dence of vitamin a deficiency in 35 percent 
and 24 per cent respectively in two groups 
of school children. By the administration of 
6,000 international units daily he brought 
about improvement in the dark adaptation 
and photometric tests. More recently, 
Ezickson and Feldman” studied a group of 
cases of renal lithiasis and found 98 per cent 
associated with vitamin a deficiency. They 
were unable to influence the photometric 
evidence of this deficiency by prolonged 
vitamin A administration. It is of some 
interest that in their controlled group of 
fifty patients free of urinary calculi, they 
found only four cases showing evidence of 
vitamin A deficiency (cf. Jegher 35 per cent 
above). 


III. THE PREVENTION OF RECURRENT 
CALCULI 


The complete removal of existing stones 
is the first step in preventing a recurrence. 
Cabot and Crabtree in 1915, from the 
Massachusetts General Hospital, found an 
incidence of recurrence in renal stone cases 
of 51 per cent following operation. Later, 
Barney” by routine postoperative roent- 
genograms demonstrated that in many 
instances fragments of stone remained to 
serve as the nucleus of a new calculus 
formation. This type of recurrence he 
designated as “false” recurrence or “left- 
overs” but as the end result, as far as the 
patient is concerned, is identical with a 
“true” recurrence, it is proper to consider 
this group here also. 

1. Operative Measures. In our personal 
operative approach on nephrolithiasis we 
attempt to combine several technical 
features advanced by others and have 
nothing original to offer. The most helpful 
of these measures is roentgenography at 
the operating table. In large single stones in 
the pelvis this is unnecessary, but im 
multiple calculi, staghorn calculi, and small 
stones in the calices, a small plate taken of 
the exposed kidney proves that no rem- 
nants are left or facilitates further search 
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and removal. Any type of portable x-ray 
unit can be used for this plate, and with the 
newer portable machines immediate fluoro- 
scopy can be done with much greater 
simplicity than formerly. All in all this 
Roentgen control is easy of application and 
affords a helpful sense of security. 
Thorough saline lavage and suction with 
catheter and syringe of the pelvis and 
calices at times has yielded unsuspected 
spicules, and is always efficacious in wash- 
ing out “sand,” debris, and blood clot. The 
maneuver of Von Lichtenberg, as described 
by Counsellor, in which a _ v-shaped 
incision in the pelvis is made, after the 
renal parenchyma has been stripped blood- 
lessly by blunt dissection from the posterior 
aspect of the pelvis out to the bifurcation 
of the calices, has been of value in instances 
of staghorn calculi and cases of intrarenal 
pelves. Since the advent of the Lowsley 
ribbon gut suture, nephrotomy of moderate 
extent may be done almost with impunity 
so that stones not easily accessible through 
the pelvis may be removed without mutila- 
tion of kidney tissue and accurate hemo- 
static approximation and healing ensue. 
The value of nephrostomy drainage after 
removal of stones has been strongly empha- 
sized by Counsellor and Hoerner” in 
cases of extensively damaged kidneys and 
marked infections. We can likewise attest 
to the smoother convalescence, rapid clear- 
ing of infection, and return of function in 
kidneys so treated. It is our practice, when 
a stone of any size is removed through the 
cortex, to bring a No. 26 open-end nephros- 
tomy tube out through the same opening, 
or through the lower calix. Frequent 
Irrigations during the convalescence are 
employed to wash out clots and débris. 
Except in unusual circumstances the tube 
Is removed in two weeks and the sinus Is 
found to be well healed in a few days more. 
Partial resection has been employed by us 
In two instances. Once to remove the poorly 
draining stone-filled lower portion of a 
reduplicated pelvis, and again to excise a 
hopelessly abscessed upper pole and oc- 
cluded calyx containing a large stone, the 
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opposite kidney being destroyed. Ribbon 
gut was used to advantage to bind a thin 
layer of muscle tissue over the cleanly 
sectioned renal parenchyma. 

The freeing of the ureteropelvic junction 
from obstruction is of paramount impor- 
tance at the time of operation. Such 
obstruction is most often due to fibrous 
bands, aberrant vessels, angulation from 
nephroptosis or inflammatory stricture. It 
is our procedure always to deliver the 
kidney as completely as possible, to remove 
the stone, then thoroughly strip all ex- 
traneous structures away from the pelvic 
outlet. Bougies are passed through the 
opening in the pelvis to dilate the outlet 
further. The kidney is then placed and held 
in a high position with proper angulation of 
the ureter by a Deming nephropexy in 
which the leaves of the perirenal fascia are 
sutured below the lower pole of the kidney 
to form a supporting hammock. In regard 
to ureteral stones requiring operation, we 
prefer the midline incision for all stones 
below the brim of the pelvis. So much for 
the actual surgical corrective measures. 
Two cases illustrating combinations of 
these points will be cited. 


Case. A 40 year old woman was found to 
have a staghorn calculus completely filling the 
left kidney pelvis and calices. (Fig. 1.) Opera- 
tion disclosed a kidney of normal size and 
consistency, lying fairly low and quite mobile. 
It was thoroughly freed up by blunt and sharp 
dissection, and the ureter isolated. A large stone 
could be felt in the pelvis of the kidney which 
was chiefly intrarenal. The parenchyma was 
peeled off the posterior aspect of the pelvis, 
which was then opened and the major portion 
of the stone removed. A fragment in the lower 
calyx was removed separately, and then a 
fragment in the upper calix removed through a 
nephrotomy opening. Fluoroscopy showed all 
pieces of the stone thoroughly removed, and 
this was confirmed by a plate taken imme- 
diately. A rubber tube was placed through the 
nephrotomy opening and brought out through 
the posterior portion of the wound. Ribbon 
catgut was used to bind up and reconstruct 
the kidney and the pelvis was closed with a 
small continuous suture. A Deming nephro- 


pexy was done. The patient had a remarkably 
smooth convalescence. The tube was removed 
at the end of two weeks, and she was 


Fic. 1. Case 1. Before injection, showing large 
staghorn calculus. 


discharged a week later with the wound com- 
pletely healed. The infection, which was im- 
proved immediately, was finally cleared up by 
mandelic acid and pelvic lavage. 

Case 1. A 38 year old woman had bilateral 
renal calculi, the right kidney being almost 
entirely destroyed. (Figs. 2 and 3.) The left 
kidney was operated on first; it was twice 
normal size and was covered with inflamma- 
tory adhesions. The tissue at the lower pole was 
solid and of good consistency. The uretero- 
pelvic junction was visualized and appeared 
normal. The upper pole of the kidney was 


softened, and the stone in the upper pole could 


be felt by passing needles through the cortex. 
An incision was then made directly over it and 
about an ounce of purulent urine escaped, 
while the stone, lying free in an occluded 
cavity, was removed. The upper quarter of the 
kidney was then resected by a wedge-shaped 
incision, doing away with the diseased upper 
pole. The edges of the wound were approxi- 
mated with Lowsley ribbon gut tied over pieces 
of muscle. The patient did very well, and six 
weeks later underwent a right nephrectomy. 
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Examination of the left kidney at this time 
showed it to be free of pus and of good func- 
tion. 


q 


Fic. 2. Case 11. Showing bilateral calculi. 


2. Urinary Antiseptics. The revolution- 
ary development of urinary antiseptics 
within the past two years is familiar to 
everyone, and the methods of administra- 
tion are well standardized. Customarily 
we start the patient on a ten-day course of 
mandelic acid as soon as possible after 
the removal of the stone. During its 
administration water, in amounts desired 
by the patient, is the only liquid allowed. 
Between courses of mandelic acid, meth- 
enamine and sodium acid phosphate or 
enteric coated tablets of ammonium chlo- 
ride in doses of 60 gr. a day are given. As 
a rule the response is rapid, but if it Is 
unsatisfactory we have had no hesitation 
in using sulfanilamide in 40 gr. doses daily. 
This is usually accompanied by gratifying 
results. In a few cases of persistent coccal 
infections injections of neoarsphenamine 
have been given but with no striking 
superiority to the above plan. In our 
opinion the merit of caprikol, pyridium, 
serenium, picochrome, methylene blue, 
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alkalinization, the balsamics, and small 
doses of methenamine lies in the occasional 
relief of bladder irritability they afford 
rather than from any significant antiseptic 
action. We have practically discarded them. 

If the urine does not clear up satisfac- 
torily with medication by mouth, cys- 
toscopy and pelvic lavage are done, using 
acriflavine. Unless there is obstruction to 
a No. 6 catheter no further dilatation is 
attempted. In several instances of per- 
sistent pyuria the kidney specimen was 
negative for pus and organisms, while the 
lower urinary tract was the origin of the 
findings (prostate). 

It will be noted that no special reference 
has been made to the type of infecting 
organism; in fact, while making frequent 
routine cultures and stained smears, we 
have applied the treatment outlined above 
irrespective of the bacteria. The results of 
cultures in 100 patients with infected 
bladder urines were: B. coli 56 per cent; 
B. coli plus staphylococcus 26 per cent; 
staphylococcus 16 per cent; streptococcus 
2 per cent. In the future we intend to 
differentiate B. proteus from the colon 
group, and attack it immediately with 
large doses of sulfanilamide. The low 
incidence of the streptococcous infections 
In our series is noteworthy as compared to 
that of Cabot.” 

3. Diet. The desiderata of the diet are 
simplicity and theoretical restriction only 
to a point commensurate with the probable 
actual benefit. A reasonable objective is to 
modify the type of food intake and adjust 
the acidity and dilution of the urine to 
where no crystals precipitate from the 
urine at any time. A regrettably small pro- 
portion of stones recovered by us have 
been analyzed. An improvement in this 
regard is one of our main future objectives. 
We have assumed, however, that calcium 
is the chief basic element in any radiopaque 
stone (97.6 per cent opaque and 2.4 per 
cent non-opaque in our series). In accord 
with this assumption, and with the belief 
that hyperexcretion of calcium is favorable 
to stone formation, we restrict the calcium 
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intake in the diet (dairy products and 
eggs) in all cases. To cut down the oxalates, 
tomatoes, spinach and beans are inter- 


Retrograde pyelogram before 
operation. 


Fic. 3. Case u. 


dicted. Unless the pu of the urine is very 
low, no difficulty has been experienced with 
uric acid crystals appearing in the urinary 
sediment, hence no restriction on meats 
has been urged. Specific instructions to 
the patient are: “Avoid altogether these 
foods in any form, raw, cooked, or mixed 
with other food: milk of any kind; cheese; 
eggs; nuts of any kind; beans; tomatoes; 
brown bread or any bran food. Eat: meat 
of any kind; any vegetable not listed; 
white bread; butter and oils; sugar. Regu- 
late fruit and fruit juices according to pH 
as directed.”’ 

4. Acidification of the Urine. In our 
observations with the above dietary pre- 
cautions, high fluid intake, and in the 
absence of severe infection, the urine is 
almost invariably free of crystals of any 
kind at a pH of 4.5 to 5.5 as determined by 
nitrazene paper. This pH may be obtained 
on the diet alone, but as a rule we find it 
necessary to give the enteric coated tablets 


a is 
| 
4 » q 


354 American Journal of Surgery Spence, Baird—Recurrent Calculi 


of ammonium chloride, gr. 30 to 80, daily 
for several weeks, gradually reducing the 
dosage and finally omitting the drug as 
conditions warrant. The hazard of pro- 
longed use of urinary acidifiers has been 
noted by Oppenheimer.?! 

Our failure to analyze the stones as a 
matter of routine prevents us from speaking 
authoritatively on the value of maintaining 
an alkaline reaction in cases of uric acid 
and urate stones. As previously stated, 
we have merely adjusted the pu to a point 
at which no crystalline elements were seen 
in the freshly voided specimen. Hereafter 
in a stone of the types mentioned, we plan 
to keep the urine alkaline as recommended 
by Twinem”? and others. We are reasonably 
certain that we have never encountered 
a cystine stone either in this series or 
elsewhere. 

5. Fluids. The virtue of water in uro- 
logic ailments is legendary. As stated by 
Young, the use of pure water in large 
amounts is probably the most valuable 
prophylactic treatment which can be 
actively put into practice and continued 
indefinitely without repugnance. The dilu- 
tion of the urinary solids and the mechan- 
ical flushing of the urinary passages are 
well accomplished by this means. Our in- 
junction, which is to drink a “glass an 
hour” besides the fluids at mealtimes, 
results in a 24 hour intake of 2,500 to 
3,500 c.c. and keeps the range of specific 
gravity at about 1.005 to 1.015. (Of course, 
while mandelic acid is being administered 
the intake is lower.) It has seemed reason- 
able to advise distilled water only where 
there is a high limestone content in the 
regular supply, and in certain intractable 
“stone formers” where it Is proper to grasp 
at even a straw. Fruit juices are allowed 
insofar as they do not greatly alter the 
desired pu. In regard to coffee, tea and 
alcohol, we have only our impressions to 
guide us. Our rule of thumb is to forbid 
their use while infection is present and to 
allow them in moderation otherwise. 

6. Foci of Infection. As soon as possible 
after the removal or passage of a stone, and 
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coincidental with the other prophylactic 
measures, foci of infection are actively 
attacked. Although no comparative tabu- 
Jation has been made by us we rank jn 
order of importance—abscessed teeth, in- 
fected tonsils, chronic prostatitis, female 
bladder neck infection, chronic endocervici- 
tis, colonic stasis, sinusitis, gall-bladder 
disease, and chronic appendicitis. Whether 
the correction of these abnormalities acts 
specifically or through the improved gen- 
eral bodily health, we are not prepared to 
say, but we are convinced of the salutary 
effect of such correction on both urinary 
tract infections and stone formation. The 
therapy may be prolonged and the results 
gradual (prostate), or at times rapid and 
spectacular (teeth, tonsils). 

7. Vitamin A. In spite of the conclu- 
sions of Ezickson and Feldman, referred 
to above, in which they were unable to 
influence experimentally vitamin a defi- 
ciency in humans by vitamin therapy, we 
shall continue to give vitamin A routinely 
to stone-forming patients. Indeed in their 
cases of urolithiasis no existing stone in- 
creased in size, and no new one formed 
while the patient was on proper vitamin A 
and dietary therapy. We use a commercial 
fish-oil concentrate containing 8,400 inter- 
national units to the capsule. At first two 
capsules a day, and later one capsule are 
given. 

X-Ray Follow-Up. The importance of 
a check-up K.U.B. plate every six to 
twelve months is emphasized to every pa- 
tient. The intravenous pyelogram is also 
used freely to demonstrate the anatomic 
and physiologic status of the kidney. By 
such a follow-up stones may be detected 
in their incipiency and conservative meas- 
ures be applied with benefit. 


IV. THE DISSOLUTION OF CALCULI 


In 1935, Higgins?’ reported twenty- 
three cases in which on the acid ash high 
vitamin a diet all calculi were dissolved. 
Recently, however, Pollack and Oppen- 
heimer?! from Beer’s clinic, studied under 
the most favorable circumstances twenty- 
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seven cases of stone on the Higgins régime, 
and in no case obtained any evidence of 
solution of the calculi. This latter outcome 
has been the experience of urologists in 
general. Personally we have seen no evi- 
dence of solution of calculi on the most 
carefully followed Higgins régime. In a few 
cases we have tried renal lavage with 1 to 2 
per cent phosphoric acid as advocated by 
Randall, but have been more impressed by 
the occurrence of cystoscopic reactions 
than of any significant effect on the stone. 
In brief, it seems likely that an occasional 
small stone or a rare soft formed large 
stone may be dissolved, but this possibility 
should not lead one to temporize seriously 
with stones producing symptoms or caus- 
ing renal damage. 


v. ANALYSIS OF 164 CASES OF RENAL 
AND URETERAL CALCULI FROM 
THE DALLAS MEDICAL AND 
SURGICAL CLINIC 


Incidence. The 164 cases of proved 
renal and ureteral stone were found in the 
examination of approximately 40,000 pa- 
tients admitted to the clinic. This is an 
incidence of one such calculus case in every 
244 admissions. 


TABLE I 
INCIDENCE OF RECURRENCE 


Ureteral Total 


Renal 


Number of cases 86 78 164 
Recurrence 33 14 47 

Per cent recurring....| 38.4 per| 18 per | 28.6 per 
cent cent cent 


In our figures on recurrence, a patient Is 
so considered if he gives a history of 
spontaneous passage of, or operation for 
one or more stones prior to examination by 

This obviously does not take into 
account the fact that the present and 
previous stones may have formed simul- 
taneously, and hence may not constitute 
a true recurrence; however, since it is 
impossible to differentiate in such cases, we 
have arbitrarily listed them under the 


Spence, Baird—Recurrent Calculi American Journal of Surgery 355 


heading of recurrences. Furthermore, in 
only a very few cases was an x-ray plate 
made immediately postoperatively; hence, 
a small stone or spicule missed at operation 
would later erroneously be classed as a 
recurrence. These factors may account for 
our finding of 28.6 per cent recurrence, 
while Keyser, after reviewing many of the 
series of cases in the literature, concludes 
that the chances of recurrence are 4 to 
20 per cent. 


TABLE II 
TYPE OF STONE 


Renal | Ureteral| Total | Percentage 


Multiple 
Bilateral 
Staghorn 


Of the twelve staghorn cases encountered 
in our series, none were bilateral staghorn, 
although in four instances there were other 
smaller stones present. 

Pyuria. Of the 164 cases, 113 or 69 per 


cent showed pus in the urine graded one 
plus or more, while 31 per cent had 
essentially negative urinary sediment. 


TABLE 
164 CASES OF RENAL AND URETERAL 
STONES 


TREATMENT OF 


Passed 
with in- 
stru- 
ment 
$4 OF 33 
per cent 


Passed 
Spon- 
tane- 
ously 

17 or 10 
per cent 


Opera- 
tion 
56 or 34 
per cent 


Untreated 
37 or 23 
per cent 


Re- | Ure-| Re- | Ure- 


nal |teral} nal |teral 


48 Deferred, re- 
fused, or re- 
turned to 
local phy- 
48 sician. 


Percentage of total 
renal or ureteral 
stones respec- 


In the fifty-six cases operated upon 
sixty-four major procedures. were done as 
follows: pyelotomy twenty-one; uretero- 
lithotomy twenty; nephrectomy sixteen; 
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nephrolithotomy five; resection of portion 
of kidney two. There were no operative 
deaths in this group. 

As noted above, thirty-seven cases or 
23 per cent of the total were untreated at 
the clinic, i.e., they either refused the 
advice given or deferred action, or else were 
returned to their local physicians. 

Outcome. Beginning in January 1936 a 
concerted plan of preventive measures, as 
described above, was introduced. Accord- 
ingly the cases have been divided into two 
groups treated before and after this date. 

Of 136 cases handled prior to January 1, 
1936, fifty-five patients were returned to 
the care of their local physicians; five 
patients failed to return as instructed and 
are not available for follow-up. Of the 
eighty-one cases followed, sixty-five con- 
sider themselves well, although nineteen 
still had pyuria when last examined. Eight 
had recurrences while under treatment or 
observation. Five have died, one due 
directly to recurrence of stone with uremia. 

Of the twenty-eight cases cared for since 
January I, 1936, twenty-five are available 
for follow-up data, three having been lost 
from observation. Of these twenty-five 
patients, twenty consider themselves well 
and are free of stones although seven show 
some degree of persistent pyuria; two, on 
account of their general condition, are 
being treated conservatively, their stones 
not having been removed; one refused 
operation, went elsewhere and died; one 
has a recurrence thirteen months after 
operation elsewhere; and one has a small 
renal stone which an attempt is being 
made to dissolve, a ureteral stone having 
been successfully removed previously. 

In this recent group of cases significant 
foci of infection were found as follows: 
teeth, eight cases; tonsils, six cases; pros- 
tate, ten cases; female urethra, four cases; 
gall-bladder, one case. No focus of infec- 
tion was found in six cases (20 per cent). 
In other words, 80 per cent had foci of 
infection. 

In the fifteen cases in which the urine is 
now free of pus and negative on culture, an 
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average period of six weeks treatment was 
required. 


VI. SUMMARY AND CONCLUSIONS 


1. Five important pathologic states as- 
sociated with stone formation have been 
reviewed. They are: (1) stasis, (2) infec- 
tion, (3) disturbance of calcium metabo- 
lism, (4) the chemical condition of the 
urine, and (5) vitamin A deficiency. 

2. An outline has been presented of the 
plan now followed by us for the past 
twenty-two months to prevent recur- 
rence. It embraces and takes cognizance 
of (1) operative measures, (2) urinary 
antiseptics, (3) diet, (4) acidity of the 
urine, (5) fluids, (6) foci of infection, (7) 
vitamin A administration. 

3. Progress in the dissolving of calculi 
may be expected in the future. In our cases 
we have found it of no practical worth. 

4. A group of 164 personal cases has 
been analyzed. The low recurrence rate in 
the cases treated by the plan described is 
encouraging. 
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THE SURGICAL PROBLEM OF THE DEGENERATIVE 
GOITER HEART 


ArTHUR E. HERTZLER, M.D. 


HALSTEAD, KANSAS 


HE normal end result of all goiters 

is death from heart failure. Generally 

speaking this is as true of Graves’ 
disease as of the colloid goiters. The prob- 
lem therefore, in the first place, is to 
determine when a goiter begins to injure 
the heart, and in the second place to decide 
what to do about it. Even more, knowing 
that all goiters will eventually injure the 
heart, there is no reason why one should 
wait until such injury has begun. 


CLASSIFICATION 


Goiters beyond the age of adolescence 
may be divided into the hyperplastic toxic 
as we see it in Graves’ disease, and into 
the degenerative toxic goiters, the toxic 
adenomas, the old colloids, or whatever 
name is applied to them. Replacing this 
pathologic designation, a convenient clin- 
ical classification, as proposed by Davison, 
is acute and chronic goiter. 

The first group, the acute, is synonymous 
with the hyperplastic. It is represented 
by the Graves’ type of disease which is 
attended by marked loss of weight, pro- 
nounced nervousness and in some cases by 
eye signs. Since these may develop in a 
few months or even less, they are obviously 
acute in onset, even though chronic in 
ultimate course. 

In contradistinction to these is the 
chronic type of thyroid disease which re- 
quires many years for the development of 
obvious toxicity. The lesion in these cases 
may properly be designated as chronic 
toxic, since it is just that, both in onset and 
in course. Goiters of this type are so 
insidious in onset that it is often impossible 
to say when they begin to exert a deleteri- 
ous influence on the patient. 

It would add much to clinical clarity if 
practitioners would adhere to this simple 


classification rather than to attempt to 
employ the terms usually used by pathol- 
ogists, classifications which they do not 
understand themselves and will not under- 
stand until the surgeon takes them into the 
hospital in order that they compare the 
clinical with the pathologic. 

The goiters of adolescence will be here 
ignored because they are, or at least may 
be, but physiologic disturbances in the 
beginning and may end in recovery. 

The NormalGland. The first step in the 
study of the pathology of an organ is to 
consider the normal. Unfortunately we do 
not know the structure of the normal 
thyroid gland. 

This much we may say: beginning with 
a cell mass in the fetus, follicles are gradu- 
ally formed somewhere near the middle 
to the end of gestation. In childhood many 
well formed follicles containing colloid are 
interspersed with cell masses which have 
not yet formed acini. In adolescence and 
early adult life the acint dominate the 
picture, there being but few interacinal 
cell masses remaining. The acini are lined 
with uniform cuboidal or columnar cells 
and the colloid which they contain is 
uniformly acidophilic when stained. But 
the colloid is thin, palely staining, resem- 
bling more the colloid in Graves’ disease 
than the colloid of the adult gland. Perhaps 
this is the reason the child is as restless as 
a patient with Graves’ disease. 

In middle life the cells are flat, and the 
colloid is uniformly acidophilic. In nearly 
all of the glands in mid or later life the 
colloid tends to lose its specific stainability. 
The time when this occurs varies greatly 
in different persons, but when it comes the 
structure is then comparable with the 
structure of degenerative toxic goiter. The 
only difference is that there is no goiter— 
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no enlargement of the thyroid. At least 
there is no enlargement palpable in the 
clinic. A fat patient may hide a goiter of a 
size which would be perfectly obvious in a 
thin person. Likewise the goiter may be 
hidden behind the sternum and so escape 
the prying fingers of the clinician. There- 
fore it is not so much what the patient 
has as what is evident in the clinic that 
permits the diagnosis of a goiter. This fact 
is of fundamental importance. 

There may be much more extensive 
degeneration in a thyroid that is not 
palpable than in one that is. Therefore the 
size of the gland is not a guide to what it 
may be doing to the patient. It is very 
necessary that we divest our minds of the 
belief that the size of the thyroid has any- 
thing to do with determining whether or 
not it is normal. The acinal epithelium in a 
gland, and the state of the colloid, that is 
even. less in size than the normal may 
indicate that the gland is toxic. Size is not a 
measure of the degree of toxicity. 

It must be added that there is a great 
variation in the thyroids of persons of the 
same age. One cannot guess the age of an 
adult from the structure of the thyroid 
gland. It is like judging the age of a horse 
by its teeth. We can say only that the 
horse is more than eight years old. In 
the same way we can say the person who 
harbors a certain type of thyroid has 
passed the age of puberty. In advanced 
changes of the nongoitrous thyroids associ- 
ated with the degenerated epithelium, 
naturally, the colloid also changes until 
it has lost all resemblance to its normal 
self. In such cases there cannot be a shadow 
of a doubt but that the gland is wholly 
incapable of normal function. Since in such 
cases the changes in the nongoitrous thy- 
roid are identical with those in the goitrous 
thyroid we must seriously consider if it may 
not also be cardiotoxic in the clinical sense. 

In order to learn something of the struc- 
ture of the thyroid gland which supposedly 
normal persons support I am now studying 
a large number of glands obtained from 
persons who have met sudden death by 
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accident or by disease not attended by 
constitutional reactions. We are wholly 
ignorant what changes, if any, are pro- 
duced in the thyroid gland by terminal 
stages of chronic diseases, and therefore 
thyroids obtained from persons dead from 
lingering illnesses are not suitable for such 
study. 

With these remarks we may leave the 
subject of the normal thyroid gland. We 
are not interested here in the structure 
of the acutely toxic gland, and may proceed 
with a somewhat detailed consideration 
of the degenerating gland and its effect 
on the heart. 


DEGENERATIVE TOXIC GOITER 


If we begin our study with the early 
colloid goiters we find, first, an increase 
in the colloid, which causes the enlarge- 
ment of the gland, and an associated 
flattened epithelium. An increase in the 
number of acini usually is associated with 
the increase of colloid in causing the en- 
largement of the gland and may even play 
a predominant part. 

At the early stage of enlargement there 
is no evidence of constitutional disturb- 
ances, but soon the goiter begins to show 
definite progressive changes. These are first 
apparent in the tinctorial changes of the 
colloid before there is any obvious alter- 
ation of the acinal cells. In many colloids 
there are areas of apparently newly devel- 
oped acini. The presence of these is 
signalized by the presence of the symptoms 
of toxicity. This toxicity as is generally 
recognized is never of the type nor of the 
degree seen in Graves’ disease. The toxicity 
is more variable than in Graves’ disease. 
It is these variations in toxicity that are 
associated with the changes in cell hyper- 
plasia. These nervous variations are inde- 
pendent of the effect on the heart. Even so 
it is often difficult to say which is dominant, 
the nervous or the cardiotoxic, until one 
has compared the microscopic structure 
of the gland with the clinical picture. 

The recessions in nervousness and inter- 
vening recuperation may continue for 
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many years. Ultimately the entire organ 
becomes wholly degenerated and there 
remains no normally functioning gland. 
The rate of development of these changes 
is uncertain and variable. Generally speak- 
ing one can reckon the ultimate state in 
decades. It is equally certain the beginning 
of the changes occurs relatively early in 
the life of the goiter, long before the con- 
stitutional changes are usually recognized. 
The time when the clinical stage is reached 
depends more on the individual clinician 
than on the manifestations of the disease. 

The Cardiotoxic Goiter. In the study of 
the cardiotoxic goiter patients It Is con- 
venient to divide them into the early and 
the late stages. The earliest stage is that 
in which the symptoms are not clearly 
defined, a preclinical stage to the majority 
of practitioners. In the late stage, when 
even grandmother can make a diagnosis 
definitely, the patient is suffering from a 
decompensated heart. Of course there is no 
dividing line, the one passes into the other 
so that looking backward one cannot say, 
even within a year or two, when one 
becomes the other. Each of these stages 
may be considered both clinically and 
pathologically. 

Early Cardiotoxic Goiter. The clinical 
aspects of the early stages usually present 
themselves as more or less nervousness, 
perhaps some loss of weight before cardiac 
disturbance, increase in rate or intensity 
of beat, even to disturbance of rhythm. 
Loss of weight may be alternated by a gain. 
Increase of nervousness may exhibit ups 
and downs, perhaps nervous breakdown of 
greater or less degree. It is designated a 
nervous breakdown when the patient goes 
to bed for several weeks or months. The 
busy child-bearing women are prone to 
ignore such minor disturbances in view of 
the larger complaints, notably a husband 
and a lot of children. To the old doctor 
such goiters were innocent. 

These symptoms become impressive only 
after one notes the disappearance of them 
following ablation of the thyroid gland. 
Women comparing sensations, when leisure 
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permits, discover that their sisters have 
been relieved of like complaints by the 
removal of their goiter. They seek the 
surgeon literally decades earlier than their 
less fortunate sisters of a generation ago. 
Naturally the surgeon, hearing expressions 
of gratitude from these patients after 
operation, became more alert in the dis- 
covery of the early stages of the disease. 
Thus a happy cycle is completed. 

Pathologically the gland in this stage is 
usually obviously enlarged, often bosse- 
lated. Usually there is an increase in 
density. But, as intimated above, the 
presence of a goiter is not an essential part 
of the clinical picture. The thyroid gland 
need not be palpable at all. The diagnosis 
must be made from the history and exami- 
nation of the patient, particularly the 
heart, before the neck is investigated. That 
Is to say, one must be able to recognize the 
presence of a thyrotoxic cardiac state with- 
out evidence of thyroid enlargement. That 
is the essential factor. The recognition of 
pathologic states without physical evidence 
is as important in the case of the thyroid as 
is the recognition of intestinal obstruction 
due to a constricting cancer before there 
is any evidence of malignancy. The absence 
of a palpable gland is particularly common 
in plump women and husky middle aged 
men. The reason is that the gland is hidden 
by overlying structures. 

The histology of this stage may be 
confusing. Compensatory hyperplasia may 
be associated with obvious degeneration. 
Hematoxylin and eosin stain may show 
little obvious change in the colloid and if 
the gland be not enlarged it may be re- 
garded as anatomically normal. Of course 
when these patients show spells of toxicity 
this is expressed in the greater activity 
of the cells, but they never approach the 
changes of the acutely toxic goiter. 

Such areas of cell hyperplasia are associ- 
ated with areas showing colloid degenera- 
tion. A careful microscopic study will show 
areas of wholly atrophied cells, and very 
likely there will be acini showing a begin- 
ning basophilia. It is in these cases that the 
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use of other stains is mandatory. With 
Mallory’s aniline blue stain, the staining of 
the colloid by the aniline blue is lost and 
the orange G stains become dominant. In 
acini in which the latter stain functions, the 
epithelium is obviously permanently out 
of commission. A tinctorial study of the 
colloid throws a great doubt, to say the 
least, on the theory of acting and resting 
cells. The resting cells will never work 
again. 

Late Cardiotoxic Goiter. In the late 
stage the goiter heart justifies its name. 
Heart symptoms dominate; arhythmia, 
dilatation, dropsy, from the usual order. 
The patient has a sense of exhaustion 
rather than the nervousness of the early 
stages. The sleep is disturbed but less from 
nervousness than from cardiac disturb- 
ances and dyspnea. The loss of weight 
may be slight but it may be marked. 
Dropsy—even generalized anasarca—may 
dominate the picture if the heart is in a 
state of utter decompensation. Many of 
these patients have been taking digitalis 
for long periods, despite which they sleep, 
if at all, sitting up. The terminal stages are 
usually those of a progressive heart fail- 
ure, but sometimes there is a terminal 
hyperpyrexia. 

The pathologic changes in the goiter in 
this stage are perfectly obvious. Usually 
there is evident thyroid enlargement but 
by no means always. It may be so slight 
that the physician has not noticed it, likely 
has not looked for it. In most cases, how- 
ever, there is notable enlargement so that 
the goiter cannot be missed. The gland is 
usually irregular in outline indicating that 
acinal hyperplasia has been pronounced. 

Even in the stage of marked decompen- 
sation the patient may recover fully after 
the removal of the goiter. The heart symp- 
toms, it would seem therefore, are due to a 
poisoning from the goiter rather than to 
any degenerative change in the heart 
muscle itself. Somewhere in thyroids of 
this kind, we may conclude, something 
harmful is being produced. It is a toxicity 
of degeneration. We must conclude this 
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because the only changes present are those 
of degeneration. Just what is going on is 
impossible to say. Many of the cells are 
wholly degenerated. Whether other cells 
are still producing a poisonous substance 
or if the colloid is collected as in a reservoir 
and is absorbed slowly in the passing 
years is at present impossible to say. 
Likely the cells continue to produce an 
abnormal colloid, for one sees islands of 
cells which seem to be exerting a feeble 
effort at compensation. In rare cases these 
cells may be so active as to produce evi- 
dence of an acute intoxication. 

Histologically there is but an exagger- 
ation of the early stages. Usually the 
hematoxylin and eosin stain shows very 
obvious basophilic change. The epithelium 
is obviously degenerated and the connec- 
tive tissue usually has lost its typical 
tinctorial reaction. It has taken part in the 
degeneration. The aniline blue stain shows 
the changes in the colloid at a stage when it 
still accepts the eosin stain. Many of the 
acini stain yellow with the orange G, 
refusing completely to take the aniline 
blue which characterizes the normal colloid. 

The histologic study of the gland is 
important because it gives us a check on 
our clinical diagnosis. If the two do not 
correspond one must consider the clinical 
phases. 

Therapeutic Indications. The most im- 
portant thing for the surgeon to know is 
that the whole thyroid gland is affected 
in every case of goiter. There is no normal 
gland to leave. If he leaves in a piece of the 
gland he leaves a piece of the diseased 
tissue. He rids the patient of only a part 
of his disease. The patient is improved 
because a part is easier to bear than the 
whole. The tired hunter is refreshed if 
someone relieves him of the greater part 
of the weight of his duffle bag. 

This being true, why does the surgeon 
leave any part of the goiter? Only because 
he is scared. In 1882 Kocher wrote a piece 
in a journal in which he called attention 
to the fact that total thyroidectomy may 
be followed by cachexia thyreopriva. His 
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prize horror resulted after the total removal 
of a goiter trom a boy aged 10 years, just 
at the advent of puberty. Kocher did not 
specifically state that this occurs only 
when this extensive operation is done in 
children. He did not note that when a 
total removal is done on adults no such 
dire results follow. He emphasized the dire 
results which followed removal of the whole 
gland in a boy to years old, but he failed 
utterly to note that no such results fol- 
lowed like operations on adults. 

Extensive experience has proved that in 
adults we need have no fear of removal of 
all the thyroid tissue and thereby relieving 
the patient of all the gland that is poisoning 
him. This not only relieves him of his 
present trouble but assures him there will 
be no recurrence. 

In this connection it is of interest to note 
what happens when total thyroidectomies 
are done in adults. My oldest totals are 
now more than eight years past and noth- 
ing unfavorable has happened yet. Now 
and then a patient seems to require thyroid 
extract for a while. The total removal of 
the thyroid gland in adults is not followed 
by dire results, let that be repeated. So 
much has been demonstrated, whether the 
physiologists like it or not. Some physiolo- 
gists, let it be noted, recognize that when 
all of the thyroid gland is removed in fully 
developed dogs no terrible effects follow. 
Therefore they are not surprised when 
adult humans, when so operated on, do 
not experience dire results. 

The timid still inquire about the end 
result of total thyroidectomies. First of all, 
what about postoperative myxedema? The 
development of postoperative myxedema is 
something like a religion. If one believes 
postoperative myxedema must follow total 
removal of the thyroid, presto, there it is. 
One can prove this, as well as anything 
else, by the B.M.R. These ritualistic 
surgeons are satisfied to give their patients 
very small doses of thyroid extract. These 
infinitesimal doses do the surgeon good and 
do not injure the patient. After an extended 
study I am prepared to show by case 
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records that myxedema is no more frequent 
than after partial operations. Myxedema is 
a mysterious state. It sometimes develops 
spontaneously, sometimes follows opera- 
tions. Usually when it follows operation it 
persists for a time and then disappears, 
Sometimes it is more or less permanent 
over the years. Even so the taking of a grain 
of thyroid extract a day is not a very 
unpleasant procedure—no more unpleasant 
than the taking of a fried egg for breakfast. 
As compensation one may tell the patient 
that he is henceforward immune from 
goiter heart. 

It is exceedingly difficult to determine 
just when postoperative myxedema is 
present. Of course if a patient has had a 
thyroidectomy and there is some sort of 
complaint, myxedema is often assumed, 
thyroid extract is at once given and if 
improvement follows of course the matter 
seems settled. However, it should not be 
overlooked that the vast majority of such 
patients recover if indifferent treatment is 
given, syrup of the iodide of iron, [uminal 
or something of that sort. Certainly with- 
out the resort to thyroid extract. 

It has been demonstrated, let it be 
repeated, that the total removal of the 
thyroid gland is not followed by dire 
results. But why the radical operation? 
The patients improve satisfactorily after 
the partial operation, at least in most 
cases. The reason is that the part allowed 
to remain may cause a goiter heart to 
reappear after five or ten or more years. 
I recently did a reoperation twenty-nine 
years after the first one. The occurrence of 


' the goiter heart makes it mandatory to 


reoperate, not a pleasant task to perform 
and a humiliating thing if the patient 
presents herself to some other surgeon. 
One may say therefore that it is no longer 
necessary for patients to die of goiter 
heart. Even more, we may say that they 
need not even suffer from it if the condition 
is recognized early and a radical operation 
is done. The live problem just now is to 
determine to what degree a nongoitrous 
thyroid gland may act the same way as a 
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goitrous gland. We might cease talking 
about the removal of the normal gland in 
cardiac diseases until we know whether or 
not the gland is normal. I venture to say 
that if a gland be normal its removal will 
not influence the heart in the least, and, 
conversely, if a cardiac patient is benefited 
by a total thyroidectomy, the gland was 
diseased. The disease may be demonstrated 
by a histochemical study of the colloid. 

Patients who have once been relieved of 
a cardiac state are quick to recognize the 
recrudescence of the symptoms and present 
themselves for further observation. If an 
obvious recurrence of a palpable gland is 
present the problem is simple, but if there 
is no palpable evidence of a recurrence most 
surgeons hesitate to reoperate. Neverthe- 
less if there is a recurrence of symptoms 
there must be a recurrence of gland toxicity 
and, feel it or not, one must proceed to 
remove it. 

Perhaps the most common deterrent to 
a reoperation is the fear of the technical 
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difficulties. The difficulty of doing the 
radical operation is due to the failure 
accurately to locate and follow the line of 
cleavage. This can be done by sharp dissec- 
tion. Fortunately there is always a line of 
cleavage to be found at the posterior 
capsule no matter how much scarring there 
may be about the front part of the gland. 
The difficulties now are not nearly so great 
as one might expect, provided one sticks 
to a sharp knife, avoids dull dissection and 
keeps his fingers out of the wound. 


SUMMARY 


The disappearance of cardiac signs fol- 
lowing thyroidectomy is the most grati- 
fying experience in clinical surgery. 

It has been demonstrated that total 
removal of the offending goiter is a simple 
and safe procedure. 

These facts make it mandatory that 
simple goiters be removed before the heart 
becomes affected. 
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HONOLULU, HAWAII 


O field of surgery has advanced with 
such rapidity within the last decade 
as has that of surgery of the thorax; 

particularly is this true of surgery for 
carcinoma of the lung. Graham and Singer! 
in 1933 reported the first case in which a 
whole lung was successfully removed at one 
stage and this was for carcinoma. Since this 
time other successful cases have from time 
to time appeared in the literature. The 
number, however, is not great, so the 
recording of another such experience with a 
discussion of some of the problems involved 
seems timely. 


A Japanese male, age 55, was referred by 
Dr. J. M. Kuhns from the island of Kauai on 
June 9, 1937. During routine x-ray examination 
of contacts of a tuberculous patient, a tumor 
involving the left chest of this individual was 
found. The patient had been absolutely asymp- 
tomatic and remained so during the course of 
observation. The first x-ray was made in 
September, 1936 and showed a round, appar- 
ently circumscribed shadow lying peripherally 
in the mid-portion of the left chest. Subsequent 
x-rays made in February and June (five months 
and nine months later), showed fairly rapid 
enlargement of the tumor so that at the time 
the patient came under our observation it 
approximated the size of a baseball. 

General physical examination was negative. 
Wassermann and Kahn were negative. Stool 
and urine examinations showed nothing ab- 
normal. Blood chemistry showed N.P.N. 
41.8 mg. per 100 cc.; urea 14; creatinine 2.02; 
and sugar 93. Blood examination on June 10, 
1937 showed: Hgb. 80 per cent; R.B.C. 
5,160,000; leucocytes 6,800, with polys 76 per 


cent, eosinophiles 9, monocytes 2, and small 
lymphocytes 13. 

Blood count on June 12 showed: leucocytes 
7,800, with polys 73 per cent, eosinophiles 5, 
monocytes 2, and small lymphocytes 2. On 
June 14 the leucocytes numbered 10,300, with 
polys 73 per cent, eosinophiles 11, monocytes 1, 
and small lymphocytes 15. Sedimentation rate 
was 43 mm. in one hour. 

Air was introduced into the left pleural space 
as follows: 


Date | AN Cm. of Water 
6-10-37 400 —4 —1 to —6+4+7 
6-12 500 —6 +2 to —3 +4 
6-14 700 —6 —1 to —3 +4 
6-15 300 —4 —2to +2 +6 
6-21 400 —4 —2to +1 +5 


Following introduction of air there was some 
collapse of the lung, but it was evident that the 
periphery of the tumor was attached to the 
chest wall and also that there were adhesions of 
the lung to the diaphragm and to the 
mediastinum. 

Bronchoscopy was not done because the 
patient, being without symptoms, was reluc- 
tant to undergo examinations of an uncomfort- 
able nature and we were afraid to urge them 
lest he refuse operation. It was also thought 
that such an examination would be of little 
if any value, due to the location of the tumor 
in the periphery of the lung. Thoracoscopy 
was also not done because of inability to secure 
sufficient pneumothorax space and for reasons 
previously mentioned. 

From four examination we were in doubt as 
to whether we were dealing with a benign 
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or malignant lesion. The well circumscribed 
borders were in favor of the former and with 
11 per cent eosinophiles, ecchinococcic cyst had 


Fic. 1. Tumor of left Jung, June 10, 1937. 


to be kept in mind. The rapidity of growth and 
the patient’s age suggested a malignant neo- 
plasm and we were inclined toward this 
diagnosis by the statement of Tudor Edwards? 
who says: “In growths outside the main 
bronchus the characteristic radiological appear- 
ance is that of an opacity relatively uniform in 
density often rounded in outline and sharply 
marked off from the surrounding lung.” 

We were at least convinced that exploration 
of the chest was in order. 

Operation. On June 24, 1937, under intra- 
tracheal cyclopropane anesthesia the approach 
to the tumor was made as follows: An incision 
beginning opposite the spine of the scapula, 
midway between the scapula and the posterior 
spinous processes was carried down and around 
the tip of the scapula to the anterior axillary 
line. Osteotomy, with removal of short pieces 
of the third, fourth, fifth, sixth and seventh 
ribs, was done a short distance from their 
attachment to the transverse vertebral proc- 
esses. The intercostal vessels were ligated and 
a longitudinal incision made into the pleura 
between the ends of the severed ribs. An inter- 
costal incision was then made anteriorly from 
the first incision to the anterior axillary line 
between the fifth and sixth ribs. Retraction of 
the chest wall between the severed ribs then 
gave an excellent exposure of the entire left 
thoracic cavity. 

The tumor was found lying in the base of the 
upper lobe, intimately adherent to the upper 
part of the lower lobe and adherent to the 


Strode et al.—Pneumonectomy 


American Journal of Surgery 365 


parietal pleura. There were also adhesions 
uniting the lower lobe to the diaphragm and to 
a lesser extent to the lower mediastinum. 


Fic. 2. After pneumothorax, showing adhe- 
sions to chest wall, diaphragm and medi- 
astinum. 


It soon became evident that in order to 
remove the tumor entirely, a complete pneumo- 
nectomy would have to be done. The hilus 
was freed of adhesions and the mediastinal 
pleura dissected away. Two curved clamps were 
placed as far medially as possible on the hilus 
and one distally, and the pedicle of the lung 
was severed between. The pulmonary vessels 
were ligated separately from the bronchus and 
en masse after the bronchial mucosa had been 
carbolized. Heavy chromic catgut was used. 
It was found impossible to cover over the 
stump of the bronchus because of inability 
sufficiently to mobilize the surrounding medias- 
tinal pleura. The lung was then removed after 
separating the adhesions to the diaphragm and 
chest wall. A trocar was introduced at the 
lower chest margin in the mid-axillary Ime in 
the tenth interspace, and a No. 22 French 
Pezzar catheter was drawn from within out. 
The chest wall was replaced and sutured in 
layers with chromic catgut. The patient left 
the operating table in fairly good condition, 
pulse 110, blood pressure 80/60. Following 
blood transfusion and intravenous saline the 
blood pressure returned to normal. 

Pathologic Report. The specimen consisted 
of the left lung, entire, with hilar lymph nodes. 
It was atelectatic from the partial pneumo- 
thorax. The upper and lower lobes were firmly 
attached to each other with the interlobar line 
of cleavage obliterated. 

The lower two thirds of the upper lobe were 
completely replaced by a rounded tumor 9 cm. 
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in diameter, very well demarcated—even 
appearing encapsulated. On cut section it was 
found to be very necrotic and caseous, re- 


Fic. 3. Apex to base section of left Iung after 
mounting. On the left, apex; the sharply de- 
marcated tumor occupies the lower two thirds 
of the upper lobe. The cross sections of the 
main bronchi are to be seen above as well as 
two large, anthracotic hilar lymph nodes, 
which did not contain metastases. (See article 
on “Museum mounting” by E. A. Fennel, 


J. Lab. & Clin. Med., 23: 65, 1937.) 


sembling a tuberculoma. It was divided into 
compartments by fibrous trabecula. Two hilar 
lymph nodes were markedly anthracotic. The 
lower lobe seemed unaffected save by anthra- 
cosis. The pleura showed no metastases, but 
only old adhesions. 

Microscopically the capsule was seen to 
consist of collapsed and tightly compressed 
alveoli and pleura, the latter showing marked 
carbon deposits. The architecture was essen- 
tially alveolar—these faint alveolar markings 
suggested that they had been pulmonary 
alveoli or lobules, filled by tumor cells. The 
content of the alveoli was almost wholly 
necrotic, friable and caseous and only on the 
periphery were the neoplastic cells to be 
identified. The essential tumor cell was a very 
simple, atavistic, embryonal one—carcinoma 
simplex—and mitotic figures were very numer- 
ous and atypical. The lymph nodes showed no 
metastases. 

The essential tumor cell resembled not at 
all the squamous type which so often arises high 
in the bronchial tree; it did not resemble the 
adenocarcinoma primary in the mucous glands 
nor did it resemble the transitional cell or oat 
cell carcinoma, so often primary in the lesser 
bronchi. Because it was so primitive and 
simple, because it resembled the lining cell of 
the terminal bronchi and because the tumor, 
when first discovered, seemed so peripheral, 
It is assumed that it was primary in the lining 
cells of a terminal bronchus. 
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The sharp delineation and the failure to 
involve the pleura or the adjacent lymph nodes 
indicated that the neoplastic process had 
probably been removed in toto. The prognosis 
accordingly appeared rather hopeful—at least 
more so than in most cases of pulmonary 
cancer. 

Postoperative Course. The thoracotomy tube 
was sealed by placing the distal end beneath 
the bed in a bottle containing 14 990 permanga- 
nate solution. The following day the patient 
complained of some respiratory difficulty. A 
pneumothorax needle was introduced into the 
left pleural space and pressure readings were 
found to vary between minus 2 and plus 2 
with respiration. No air was added or removed. 

On June 27, or the third postoperative day, 
there was again respiratory embarrassment 
with a rate of 48 per minute. The following 
note was made by the intern: “A pneumo- 
thorax needle was again introduced into the 
second left interspace in the mid-clavicular line; 
pressure reading 0 to plus 14. About 250 c.c. of 
air was removed and reading then was minus 12 
plus 12. Then 100 c.c. of air was gradually 
introduced and the final reading was minus 6 
plus 6. This seemed to be optimum for comfort.” 
Respiration at this time was 36 and pulse 100. 
Serosanguinous fluid began to appear after 
twenty-four hours and cultures of this showed 
at first a few short Gram-positive bacilli 
occurring singly and in pairs. The growth 
gradually became more profuse and the fluid 
had by the third postoperative week become 
definitely purulent. From the fifth postoper- 
ative day on, the thoracotomy tube was 
irrigated twice daily with Dakin’s solution and 
only a few times did the patient complain of 
symptoms suggesting an open bronchus. 

On July 21, approximately one month after 
operation, a left phrenic resection was done. 

On August 4, a large sized thoracotomy tube 


‘was introduced higher than the original one by 


resection of the seventh rib. Due to rise of the 
diaphragm and shrinking of the chest cavity 
the original intercostal drainage tube failed to 
function properly, though it was left in situ 
and was used for irrigation purposes. 

On September 14, eighty-two days after the 
pneumonectomy, considerable pus continued 
to drain from the residual empyema cavity. 
A first stage thoracoplasty was done, the three 
upper ribs being removed from the transverse 
spinous processes to near the sternum; this was 
followed by formalinization of their periosteal 
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beds. Though at the time little collapse of the 
thickened pleura was noted, x-rays taken one 
month later showed that a very satisfactory 
collapse had taken place. 


Fic. 4. Low power photomicrograph of 
tumor, to show, upper right, the thick- 
ened, anthracotic pleura, devoid of ex- 
tension or metastases; lower left, the 
alveolar or lobular type of architecture. 
The central portion of each lobule is 
utterly necrotic and homogeneous; only 
on the periphery are the tumor cells to 
be identified. 


The patient was discharged from the hospital 
on October 11 (three and one-half months after 
the first operation) with his empyema cavity 
still unclosed, but the amount of purulent dis- 
charge considerably reduced. It was felt that 
since a rather stormy postoperative course 
followed the first stage thoracoplasty, a con- 
siderable time should elapse before doing 
more, especially since he was comfortable; four 
more ribs would probably have to be resected 
to close the cavity and there was probability 
of recurrence of the malignancy sooner or later. 
At the date of last report, February 1, 1938, 
(eight months postoperative) the patient was 
doing well. 


It is difficult to account intelligently for 
the increase in the number of primary 
cancers of the lung now being diagnosed, as 
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compared with a decade ago. In our own 
Clinic Fennel* has found: “From 1920 to 
1930 I did not see a single case of primary 
lung cancer. In the last six months I have 


Fic. 5. A higher power photomicrograph of 
the right central portion of Figure 4, with 
pleura on upper right, marked necrosis 
on lower left, while in the center are to 
be seen the essential cancer cells, with 
many mitoses, one particularly con- 
spicuous and large. 


seen eight cases.” It seems scarcely possible 
that our diagnostic acumen should sud- 
denly reach such perfection as to account 
for these findings. On the other hand 
Graham‘ does not believe that there has 
been an actual increase in carcinoma of the 
lung but that better diagnoses account for 
the greater number recognized even at 
autopsy. He believes that small lesions 
causing bronchial obstruction, lung ab- 
scesses, brain abscesses, etc., were formerly 
overlooked. Be that as it may, one cannot 
disregard the observations of the same 
author when he says that bronchiogenic 
carcinoma comprises from 5 to 10 per cent 
of all carcinomas and that they are diag- 
nosable in 75 to 80 per cent of cases. 
Alexander® says, “Numerous patients are 
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still being referred to the surgeon and 
bronchoscopist in the inoperable rather 
than the operable stage because too few 


Fic. 6. Dorsoventral x-ray after first stage 
thoracoplasty and after resection of left 
phrenic nerve. 


physicians at present realize that carci- 
noma of the lung is a relatively common- 
place disease in middle age as well as in old 
age, and that mild pulmonary symptoms 
which are not diagnostic of other diseases 
may be the expression of an early phase of 
bronchial carcinoma demanding at once 
roentgenograms and bronchoscopy.” 
Quoting again from Graham and Tudor 
Edwards® they find the symptoms of early 
lung cancer in the order of frequency to be: 


Tudor Edwards 
(Based on seventy-three cases) 

. Cough (Frequently non-produc- 
tive) present in every case but 
one. 

. Sputum (65 per cent). Usually 
mucoid, at times purulent. 

. Hemoptysis (87.7 per cent). 
Does not appear to depend 
upon amount of non-function- 
ing lung. 

Dyspnea (74 per cent). 

Pain (60 per cent). 


Graham 


. Cough 


. Chest pain or 
discomfort 
. Dyspnea 


. Sputum rm 

. Hemoptysisor 4. 
streaking 

. Chest colds 


Briefly, the clinical signs vary with the 
location of the lesion and with reference to 
the degree of bronchial obstruction. If the 
bronchus is obstructed one expects to find 
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signs of atelectasis beyond, as evidenced by 
dulness on percussion, absence of breath 
sounds, generally diminished vocal reso- 


Fic. 7. X-ray taken February, 1939. 


nance with displacement of the medias- 
tinum towards the affected side. Later there 
may be signs of pleural effusion, usually 
serous in character, but not rarely blood 
stained. 

When the lesion arises peripherally, such 
as in the case we are reporting, physical 
signs may be absent or only a small area 
of dulness may be elicited. 

The two procedures that are of chief 
diagnostic value are x-ray and _ broncho- 
scopic examination. Other examinations 
that may shed light on the situation in- 
cluded bronchography, diagnostic pneumo- 
thorax, examination of pleural fluid and 
sputum, thoracoscopy and_ exploratory 
thoracotomy. 

By fluoroscopy one may be able to 
determine the relationship of the lesion to 
the hilus, to observe whether or not expan- 
sile pulsation is present, to observe the 
movements of the diaphragm and deter- 
mine the presence of fluid. All oblique views 
are also easily obtained with the fluoro- 
scope. Tudor Edwards has observed that 
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immobility of one side of the diaphragm 


strongly suggests metastasis involving the also says, 
about making a positive diagnosis if the 


phrenic nerve on that side. 


Fic. 8. Photograph of patient, February, 
1939. 


While x-ray films are of the utmost 
diagnostic importance one must ever bear 
in mind that the Roentgen ray appearance 
is due not only to the tumor itself but also 
to the effects of bronchial obstruction; 
namely, atelectasis, bronchiectasis, pneu- 
monia, abscess of the lung, gangrene 
or obstructive emphysema. The primary 
tumor may be small, but if it is strategically 
placed in the bronchus, the results of the 
obstruction may be widespread. 

In addition there may be metastasis to 
the bronchial or mediastinal glands, thick- 
ening of the pleura, pleural effusion or 
distortion of the mediastinum. It is readily 
evident then that while x-ray examination 
is important it is frequently not specific 
and other methods of examination must be 
relied upon to establish the diagnosis in 
many if not most instances. 

Bronchoscopic examination in the hands 
of one competent and experienced will 
permit of a positive diagnosis of carcinoma 
if the lesion presents in a bronchus that is 
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accessible for removal of tissue. Graham’? 


“There should be no hesitancy 


Fic. g. Lateral view. 


patient is of the cancer age and if definite 
narrowing of the lumen of the bronchus 
and fixation and distortion of the carina is 
noted, particularly if these findings become 
more marked in the interval between 
examinations.” 

Diagnostic pneumothorax, if adhesions 
do not prevent pulmonary collapse, will 
enable one to tell whether the tumor is 
intrapulmonary or extrapulmonary. Ex- 
amination of pleural fluid has in certain 
instances proved of value. Goldman® re- 
porting on fifty effusions examined by the 
method of Mandelbaum, in which the 
centrifuged sediment is hardened and sec- 
tioned, reported 80 per cent positive 
diagnosis in twenty cases of proved malig- 
nant disease. Sputum should also be 
examined to assist in ruling out tuberculosis 
and certain fungus infections. 

Thoracoscopy, when sufficient pneumo- 
thorax space is obtainable, may prove of 
value, particularly in recognizing pleural 
spread. Matson has recently called atten- 
tion to this method of diagnosis. He states, 
‘“Thoracoscopy is undoubtedly one of the 
most neglected diagnostic procedures in 
clinical medicine. In the differential diag- 
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nosis of intrathoracic neoplasm thoraco- 
scopy will give information otherwise 
unobtainable. While thoracoscopy is of 
great value in establishing a diagnosis of 
lung tumor, it is of particular significance in 
the differentiation of those primarily of the 
pleura with metastasis to the lung or vice 
versa. If the lung is sufficiently collapsed 
complete visualization and study of the 
pleural cavity can be made provided very 
broad or extensive adhesions do not 
obscure certain areas. In any event a 
definite diagnosis of the tumor type can be 
made before operation, either by the 
thoracoscopic image grossly visualized or 
by the study of the biopsy specimen. In the 
case of mediastinal tumors valuable in- 
formation may be derived regarding the 
nature of the mass, as well as its relation- 
ship to the important anatomical structures 
and the probable difficulties of its excision.” 

Recently we® found inspection of the 


pleural cavity by the thoracoscope to be 
of corroborative value in diagnosing a 
removable teratoma of the mediastinum. 
In determining the operability of the 


condition evidences of metastases should be 
looked for. Briefly these consist of immo- 
bility of the trachea as noted by the 
bronchoscope, mediastinal fixation and 
widening of the carina, and mediastinal 
widening as noted by the x-ray. 

As previously noted, paralysis of one side 
of the diaphragm in addition to the above 
is good evidence of mediastinal involve- 
ment. Inspection of the pleura for evidence 
of spread has been mentioned. Biopsy of 
any enlarged cervical glands should be 


done as well as skeletal x-ray for metastatic | 


deposits. 

Exploratory thoracotomy may be the 
procedure necessary to establish the diag- 
nosis; frequently it is the final step in 
determining the operability of such lesions. 

There are a number of points to be 
considered regarding the operative tech- 
nique and the methods of procedure when 
the individual suffering from carcinoma of 
the lung is considered to be a fit candidate 
for surgical interference. Most everyone 
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seems to agree on the value of preoperative 
introduction of air into the pleural space 
when feasible. By this method collapse of 
the affected lobe is gradual, the pleura 
becomes tolerant to the contact with air, 
the affected lung is more completely 
emptied of secretions prior to manipulation 
of the organ, the intrathoracic circulation 
has the opportunity to become adjusted to 
changes in atmospheric pressure and medi- 
astinal shift, and the functioning ability of 
the opposite lung can be more accurately 
determined. Overholt!! states that it is his 
custom to bring the intrapleural pressure to 
about plus 1 or plus 2 cm. (water) for a 
minimum of ten days preoperative. 

Regarding anesthesia, intratracheal cy- 
clopropane is reported by most observers as 
being the method of choice at the present 
time. 

Other points on which unanimity of 
opinion has not been reached include the 
following: 

1. What shall be the method of ap- 
proach? 

2. Will the operation consist of the 
removal of a single lobe, two lobes, or 
complete removal of the lung? 

3. Is it best to do a massive ligation of 
the hilus, or shall the structures be ligated 
individually? 

4. What method of caring for the 
bronchus has proved most satisfactory? 

5. Shall the pleural space be drained? 

6. What steps if any should be taken to 
obliterate the residual pleural cavity? 

In the approach to the lesion the methods 
most commonly described have been the 
lateral one, as used in our case, which 
corresponds to the technique as described 
by Overholt,!! or the anterior approach 
which for priority of use belongs to Archi- 
bald.!2 The advantageous of the anterior 
approach as described by Overholt are 
that: (1) it provides the shortest approach 
and gives the most direct exposure of the 
mediastinum; (2) the question of operabil- 
ity can be settled without the necessity of 
mobilizing the lungs; and (3) the structures 
of the hilum are more accessible. 
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Undoubtedly the approach to a lung 
lesion corresponds to the method of ap- 
proach to an abdominal lesion—that one 
should be used which fits the individual 
case. Certainly the exposure obtained in 
our case left nothing to be desired and I 
should hesitate to change the method of 
approach if and when a similar occasion 
arises. 

In ligating the structures of the hilus 
considerable ado has been made as to 
whether one should ligate en masse or deal 
with each structure individually. Here 
again the exigencies of the situation should 
dominate the procedure. In general, indi- 
vidual ligation permits the job to be done 
in a safer manner with less likelihood of 
slipping of ligatures and with better oppor- 
tunity of caring for the bronchus and 
permitting a cleaner dissection of surround- 
ing glands. It is also acknowledged that 
mass ligation may be desirable when there 
is much inflammatory reaction around the 
hilus, making the isolation of individual 
structures difficult. 

In dealing with the bronchus, most 
observers advise cauterization of its interior 
with either phenol or silver nitrate, closing 
it off by either ligation or suture and 
attempting to bury this structure by 
closing it over with surrounding tissue, 
usually mediastinal pleura. In our case 
there was nothing with which to cover the 
bronchial stump. Carbolization of its inte- 
rior and ligation with chromic catgut were 
all that could be done. 

Graham, in his textbook, says that vari- 
ous methods have been used in closing the 
bronchus, but most of them fail. He be- 
lieves that it is good practice to sever the 
cartilagenous rings to prevent their spring- 
ing back into position. He points out that 
if the bronchus can be prevented from 
opening for a week the results are less 
serious because the pleura is more resistant 
and the pleural space has become more 
restricted. It is also a recognized fact that 
most deep seated bronchial fistulae close 
spontaneously as a result of scar tissue 
formation and retraction. 


Strode et al.—Pneumonectomy 


American Journal of Surgery 371 

There is a difference of opinion regarding 
the advisability of draining the pleural 
cavity. Graham says, “Because of the 
strong probability that the bronchial 
stump will open again spontaneously re- 
gardless of what method has been used to 
close it at the time of operation, we believe 
that drainage through an air-tight catheter 
should always be provided after the re- 
moval of either a whole lobe or a whole 
lung.” He is of the opinion that it is not 
only wise to drain to prevent a tension 
pneumothorax in the event of the bronchus 
opening but in order to drain off the large 
amount of fluid that accumulates. This is 
also the opinion expressed by Archibald. 
Overholt says, “‘If the entire lung has been 
removed and if there has not been con- 
tamination of the pleural space, drainage is 
not used. In all lobectomy cases and after 
pneumonectomy with soiling of the pleural 
cavity, closed tube drainage is provided.” 
Rienhoff and Broyle?® on the other hand 
advise against drainage and state that the 
accumulated fluids assist in obliterating 
the pleural cavity. 

If one could prevent tension pneumo- 
thorax and infection developing, closing 
the thorax tightly would seem indicated 
but probably more good than harm will 
come from instituting closed intercostal 
drainage routinely. 

The advantage of pneumonectomy over 
lobectomy in the treatment of carcinoma of 
the lung seems apparent in view of the 
comparative safety of extirpation of this 
organ. The ability completely to remove 
the glands surrounding the bronchi and to 
carry the dissection into the mediastinum 
would seem to compare with results to be 
expected from simple mastectomy versus 
radical removal for carcinoma of the breast. 

The necessity of surgical intervention for 
obliteration of the residual cavity left by 
removal of the lung has been the subject of 
much discussion and apparently depends 
upon whether or not the cavity becomes 
infected. The introduction of drainage 
following removal of the lung will undoubt- 
edly in the majority of instances result in 
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pleural infection. A chest closed tightly in 
which subsequent opening of the bronchus 
occurs will undoubtedly result in a similar 
complication, though Rienhoff has reported 
instances in which the chest was closed 
tight, infection did not result and subse- 
quent thoracoplasty has been unnecessary. 

At least one point is agreed upon and 
that is that obliteration of the cavity by 
thoracoplasty is a procedure that can be 
postponed for some time after the pneu- 
monectomy. It is not to be done at the time 
of the primary operation because of the 
added risk. An intact rigid thoracic cage 
offers better protection to the mediastinum 
than a chest wall devoid of ribs. Nature 
tends to obliterate the cavity by thickening 
of the pleura and retraction of the chest 
wall, by coagulation of serum with organ- 
ization of the clot, by rise of the diaphragm 
and shifting of the mediastinum. Perma- 
nent paralysis of the diaphragm should be 
achieved on the side of the lesion as soon 
after the primary operation as the patient’s 
general condition permits. This is usually a 
very minor procedure and well tolerated 
unless the patient is unduly apprehensive. 


CONCLUSIONS 


While surgery for carcinoma of the lung 
is a relatively new field, enough data and 
experience have accumulated to enable one 
to assume a rational attitude when con- 
fronted with such a problem. 

First, the profession should become 
carcinoma-of-the-lung-conscious and make 
the necessary examinations which are now 
available to rule out or confirm the presence 
of malignancy when any obscure chest 
condition is encountered, particularly in 
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the age group where it is most common, 
Second, it should be realized that most 
malignancies of the lung originate in the 
stem bronchus and rarely cast a shadow 
unless complicated by bronchial obstruc- 
tion. The x-ray picture may be misleading 
to the unwary, but the bronchoscopic 
examination usually establishes a correct 
diagnosis. Third, peripheral lesions may 
have the appearance of benignancy, but if 
doubt exists as to their nature after the 
methods of diagnosis previously discussed 
have been employed, exploration should 
be done. 
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PNEUMATOLOGY 


Patuet J. FLacc, M.D. 


NEW YORK CITY 


HE chief function of medicine is to 

save life. The accomplishment of this 

function often takes weeks, sometimes 
months, occasionally years. A life saved 
may be, and often is, crippled by the effects 
of the disease, or the accident which 
threatened it. It is rare that the man 
exposed to sudden death from physical 
causes is able to resume his ordinary duties 
a few hours after exposure. Yet this is the 
unique field and the reward which may be 
expected when we prevent asphyxial death. 

Integration, the assembly of related 
information and activities, is the spirit of 
the times. The formation of special societies 
for every tiny phase of medical investiga- 
tion and practice is to be deprecated. The 
field which proposes numerous problems 
tied together by a common bond, attracts a 
larger personnel often better qualified 
because of a wider outlook. It justifies more 
equipment and is more economical to 
operate than is the sharply circumscribed 
speciality limited to an anatomic region. 

The purpose of this paper is to suggest 
just such an economical, effective integra- 
tion in the field of gas therapy. 

It is proposed, therefore, to assemble 
under a generic terminology, three fields, 
logically associated by the common bond 
of the therapeutic use of gases—gases for 
the control of pain, for the saving of life, 
and for the treatment of clinical disease. 
Since the most important function of the 
physician is the saving of life, it is logical 
that the use of gases for the prevention 
of asphyxial death should take first place, 
regardless of the fact that the total volume 
of this activity when compared with the 
control of pain is relatively insignificant. 

What is asphyxial death? What are the 
causes of asphyxial death? Viewed clini- 
cally, asphyxial death may be described as, 
“a deficiency of available oxygen in the 


circulating blood, terminating fatally,”’ 
or more simply, “oxygen want, causing 
death.” 

Asphyxial death is to be distinguished 
from the terminal phenomena of asphyxia 
which frequently brings about death due to 
disease or accident. The distinction is clear 
when regarded from the point of view of 
relief. Asphyxial death may be prevented 
and the victim returned to normal health, 
if suitable resuscitation measures are em- 
ployed. On the other hand, successful 
treatment of asphyxia occurring as a 
terminal complication in sepsis, cerebral 
hemorrhage, etc., merely postpones, but 
does not prevent the fatal issue. 

With a view of assembling the common 
causes of asphyxial death any one of which 
might be expected to yield to adequate 
resusciation measures, correspondence was 
established with departmental heads of 
Physiology, Pathology, Toxicology, and 
Forensic Medicine at Cornell, Leland Stan- 
ford, Johns Hopkins, Bellevue, Harvard 
and Yale Medical Schools. As a result of 
these inquiries, the following causes of 
asphyxia have been assembled: 

1. Asphyxia neonatorum. 

2. Asphyxia from gases, used industrially. 

(a) Carbon monoxide from illuminat- 
ing gas and from engine exhaust, 
coke and coal fires. 

(b) Refrigerants such as ammonia, 
carbon dioxide and dry ice. 

(c) Fumes in the manufacture of 
chemicals. 

(d) Gases associated with the oil 
industry. 

(e) Gases in the mining industry. 

(f) Fumigation for disease, the de- 
struction of rodents on board ship 
and elsewhere. 

3. Asphyxia from gases in warfare. 
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4. Asphyxia from drugs, hypnotics, nar- 

cotics and sedatives, including acute 
alcoholism. 

5. Asphyxia from disease, such as acute 
pulmonary conditions, asthma and 
cardiac decompensation. 

6. Asphyxia from developmental and 
mechanical abnormalities, such as 
neonatal atelectasis and collapse of 
the lung. 

7. Asphyxia from anesthesia due to over- 
dosage, idiosyncrasy or a failure to 
meet mechanical obstruction, occur- 
ring in relaxation. 

8. Asphyxia from submersion (drowning). 

g. Asphyxia from flying at high altitudes. 

10. Asphyxia from fire fighting (smoke, 
chemical poisoning). 

11. Asphyxia from obstruction by foreign 
bodies. 

(a) Material caught in the esophagus 
or inhaled. 

(6) Tumors or infections within or 
without the airway. 

12. Asphyxia from electrocution. 

13. Asphyxia from strangulation, garrot- 
ting, hanging, broken neck. 

14. Asphyxia from allergy. 

15. Asphyxia from terminal poliomyelitis. 

16. Asphyxia from suffocation such as 
overlying, suffocation with soft mate- 
rials, such as pillows, etc. 

17. Asphyxia from external pressure on 
chest and abdomen, occurring when 
patients are caught between two 
moving objects, automobiles, eleva- 
tors, laundry machines, etc. 

18. Asphyxia from collapse of buildings, 
earth mounds, caves, sand, fire coal 
in large coal mines, land slides. 

19. Asphyxia in manholes, wells, and 
declivities in the ground, usually 
from lack of oxygen and increase of 
CO., and sometimes from poisonous 
gases. 

20. Asphyxia from polyneuritis, and from 
facial diplegia. 

Employing the test of “common treat- 
ment” as the link which binds the fatal 
emergencies just enumerated, let us con- 
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sider the statistical and social implications 
which such treatment implies. 

The first fact brought to light is that we 
are face to face with a medical problem 
whose mortality is at least twice that due to 
automobile accidents. An estimate of 
50,000 lives a year from asphyxiation, 
proposed six years ago, has been repeatedly 
corroborated. Laudable attempts to control 
this mortality, and to reduce it have been 
made by lay technical groups operating 
under the direction of industry, the utili- 
ties, and the municipalities. 

The importance of the problem has been 
largely overlooked by physicians and 
hospitals’ administrators for two reasons: 
first, the high mortality is not generally 
known, secondly, modern medical methods 
to meet the biochemical problem of 
acute asphyxiation are of comparative 
recent development. 

The movement to prevent asphyxial 
death, however, is slowly gaining ground. 
The problem is attracting the attention of 
hospital administrators and lay boards, 
chiefly through attempts to reduce as- 
phyxia of the newborn which constitutes 
more than 60 per cent of the total. The 
departments of obstetrics of the medical 
schools of the country are interested to 
formulate and to practice technique devel- 
oped as the result of modern biochemical 
research. 

Unfortunately, medical education and 
the policy of the hospital regarding the 
care of asphyxial emergencies has been 
misled and hampered by the activity of 
commercial interest in the field. These 


interests, intent upon the popularization of 


equipment carrying the name of manufac- 
turer or inventor, have attempted to 
compress the intricate pathology of as- 
phyxia into the narrow confines of rigid 
mechanism. The effect has been to reduce 
the consideration of a complex problem 
involving life and death to a level of mere 
commercial conflicts. It is clear that this 
confusion will continue to exist until there 
is a common acceptance of the fundamental 
principles which underlie diagnosis and the 
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indications for treatment of the varying 
degrees of asphyxiation. 

The Society for the Prevention of 
Asphyxial Death, the first non-profit char- 
itable organization whose activity is limited 
to the prevention of asphyxial death, is 
largely responsible for setting on foot 
present interest in the subject. Through its 
efforts, the aims and purposes of which 
were approved by the American Medical 
Association, June 12, 1934, a committee on 
asphyxia was appointed by the Board of 
Trustees of the A. M. A. at the Kansas City 
meeting in 1936. In the fall of 1938, the 
Society was invited to codperate with the 
Medical Department of the World’s Fair 
with a view to organizing a department of 
pneumatology for the care of the Fair 
personnel and visitors, representing a daily 
attendance of more than a quarter of a 
million persons. One of the first steps of the 
Society has been to release a statement 
covering the principles governing the 
diagnosis and the treatment of various 
degrees of asphyxiation. The Society has 
recommended that the emphasis be placed 
upon the exact pathologic physiology 
presented, rather than upon equipment 
employed. It has suggested general princi- 
ples of treatment in accordance with the 
specific indications presented by each case. 
Mechanical equipment for the use of the 
Fair will be approved on the basis of 
simplicity and the ease with which indica- 
tions for treatment may be met. The state- 
ment of principles released by the Society 
are as follows: 

“The successful treatment of asphyxia 


by mechanical and chemical means, after. 


the immediate cause has been met, L.e., 
when the patient is removed from the 
water, and the electric current is shut off, 
turns upon the following factors: the 
stages of asphyxia; its physical signs; the 
indications for treatment and the technique 
and apparatus required. 

“The stages of asphyxia are as follows: 
(1) Depression. Patient is unconscious, but 
may be roused. The vital functions are 
unimpaired. (2) Spasticity. Patient is un- 
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conscious and cannot be roused. Vital func. 
tions are embarrassed. (3) Filaccidity, 
Patient is unconscious, cannot be roused, 
Vital functions are seriously interfered 
with, or in abeyance. 

“The physical signs of these stages are 
quite constant regardless of the cause of 
asphyxia. 

“Stage of Depression. Patient is in a 
stuporous or semiconscious state. He may 
be roused by slapping the face, friction of 
the lip, etc., but usually relapses following 
stimulation. Reflexes active, respirations 
shallow and quiet, pulse regular may be 
depressed or stimulated. Patient may retch 
or vomit and move extremities. 

“Stage of Spasticity. Patient completely 
unconscious and cannot be roused. He is 
cyanosed or pallid, depending upon the 
condition of the circulation. Breathing is 
obstructed, there is a tendency to mas- 
seteric spasm. Vomiting, and bleeding from 
the mouth or nose are common. Eyes are 
injected; skin is cold; pharyngeal reflexes 
active; extremities relaxed; circulation 
sluggish or with the bounding pulse of 
anoxemia. 

“Stage of Flaccidity. The patient is 
completely relaxed. Jaws separate without 
resistance. Pharyngeal reflexes in abeyance. 
Skin cold and clammy. Eyeballs fixed, 
reflexes gone. Laryngeal reflexes sluggish 
or absent. Respiration shallow and ob- 
structed, or not demonstrable. Heart 
sounds are inaudible. Patient cyanosed or 
pallid.” 

Indications for Treatment of Each Stage. 
Mechanical Apparatus Required. Stage of 
Depression. The condition suggests that 
treatment be directed to exposure an 
shock rather than to the specific relief of 
asphyxia. The patient should be given 
oxygen and carbon dioxide, because stimu- 
lation of the respiration results in the 
automatic stimulation of the circulation. 
Heat should be applied to the extremities 
and to the body. Patient should be placed 
on the side and provision made to care for 
nausea and vomiting. Hypodermic stimu- 
lation may be given to advantage. No 
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fluid by mouth should be permitted. 


necessary: 
. An inhaler with a bag near the face- 


2. Facilities for rebreathing. 
3. Adequate supply of oxygen or 
oxygen-COs. 


Stage of Spasticity. The indications are 
to meet existing anoxemia promptly and 
to prevent aspiration of fluid or foreign 
matter into the trachea. Respiratory ob- 
struction by clenched teeth or tongue inter- 
fering with the administration of oxygen 
should be relieved by the use of oxygen by 
nasal or oral tube, accompanied by the 
use of suction. Strenuous efforts to sepa- 
rate the teeth and to pull forward the 
tongue should be avoided because adequate 
oxygenation can be given posterior to the 
obstruction by means of the nasal catheter 
or the nasal tube. If the patient is breath- 
ing freely, however, without signs of 
respiratory obstruction, oxygen may be 
given by an inhaler. Apparatus required: 

1. Pharyngeal tube. 

2. Nasal catheter. 

3. Adequate suction facilities for use in 
the throat. 

4. Oxygen and oxygen-CQ,. 

Stage of Flaccidity. Relaxation of the 
muscles of the airway, disappearance 
of pharyngeal and laryngeal reflexes as 
elicited by suction and by oral tube, con- 
stituting positive indications for mouth- 
to-mouth insufflation, or better and much 
more effective, suction, laryngoscopy, in- 
tubation and endotracheal] suction, fol- 
lowed by oxygen insufflated endotracheally 
for a period of five seconds, under pressure 
of 25 to 40 mm. of mercury. This treat- 
ment will maintain life by rescuing the 
respiratory center, and stimulating the 
herring bruer reflex providing there is a 
functioning circulation. 

Coincidentally, with endotracheal in- 
sufflation, the patient should be given 
intracardiac I injections of adrenalin, accom- 
panied by intravenous metrazol or cor- 
amine. Apparatus required: 

1. Laryngoscope. 
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2. Intubation tubes. 

3. Endotracheal suction. 

4. Oxygen and oxygen-CO.. 

5. Pressure manometer. 

6. Hypodermic solutions, facilities for 
intracardiac injections. 

7. Heat for body. 

Transportation facilities should be pro- 
vided for treatment enroute, be it over the 
water or in an ambulance. There is no good 
reason to continue treatment at the site 
of the accident, when suitable equipment 
is provided. Upon return to the medical 
station, the patient should be hospitalized 
from twelve to twenty-four hours in an 
oxygen atmosphere, and facilities should 
be provided for treatment in a negative 
pressure cabinet whenever this becomes 
necessary. 

The adequate care of asphyxial emer- 
gencies involves technical as well as 
medical groups. The technical groups com- 
prise those individuals who in all but 
intramural emergencies make first contact 
with the asphyxiated patient. These groups 
include those under the control of munici- 
palities, such as the fire and police depart- 
ments, the industries, so well exemplified 
by the Bureau of Mines and many con- 
struction groups, as well as the utilities, 
including the gas and electric light corpo- 
rations. Among the volunteer rescue squads 
are those of the Red Cross, Volunteer Life 
Saving Corps, Boy and Girl Scouts, and 
many others. The field of treatment of 
these technical workers lies distinctly 
within the stages of depression and early 
spasticity. The methods available to these 
groups do not cover, in an adequate man- 
ner, the urgent need of the patient in the 
later stages of spasticity and in the stage 
of flaccidity. Recoveries which occur in 
these extremes are more likely to be due 
to the patient’s constitutional resilience 
than to the attempts of the rescue squad. 
While routine prone pressure Schaefer, 
Sylvester, and inhalator methods are by 
no means to be discouraged, in any extreme 
encountered in the absence of the physi- 
cian, the point is to be stressed that these 
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methods cannot be expected to meet the 
patient’s needs or to give him the best 
chances for recovery. The outstanding 
obligation of all rescue groups is to make 
every effort immediately to contact medical 
assistance when an unconscious asphyxi- 
ated patient is encountered. 

Such calls for assistance to the medical 
personnel implies that it is qualified to 
bring additional methods to bear for the 
relief of the patient. Unfortunately, an 
intimate acquaintance with the needs 
of the unconscious patient in spasticity or 
flaccidity is at this writing possessed by a 
very limited number of medical men. 

The situation can be tested in any aver- 
age institution. If an unconscious carbon 
monoxide patient is brought to your 
emergency ward, who on your staff is 
acquainted with the problem and imme- 
diately available? If a patient in a medical 
ward suddenly develops respiratory failure 
due to idiosyncracy to medication, who 
is to be called? If an emergency arises re- 
quiring the transportation of an ascending 
poliomyelitis with respiratory paralysis, 
who on your staff is prepared and familiar 
with the situation? If a postoperative nose 
and throat case becomes acutely asphyxi- 
ated due to foreign body obstruction, who 
is immediately called and prepared to give 
relief? 

In these emergencies, the experienced 
hospital worker may or may not turn to the 
member of the staff most familiar with the 
care of the unconscious patient, the man 
whose duty it is regularly to induce uncon- 
sciousness for the control of pain, the 
anesthetist. The very terminology, anes- 
thesia, indicating the control of pain offers 
resistance and limitation to the use of 
experience gained in this field. Not only is 
this resistance regularly encountered in the 
care of accidents calling for emergency 
treatment, but it is also present in the use 
of gases for the treatment of clinical dis- 
ease such as pneumonia, cardiac decom- 
pensation, etc., usually referred to as 
oxygen therapy. 


Flagg—Pneumatology 


May, 1939 


The question is naturally raised, why 
do not these fields function as one unit, 
under proper departmental organization? 
The urgent need of such organization in 
the relief of hospital morbidity and mor- 
tality will be appreciated by the medical 
board and by the administration. It is not 
only necessary but entirely logical that 
one department should be held respon- 
sible for the administration of gases for 
therapeutic purposes, I. e., for the saving 
of life (resuscitation), for the control of 
pain (anesthesia), and for the treatment of 
clinical disease (oxygen therapy). 

The initiation of such an integration 
must come from the hospital administra- 
tion, for it is only the administration, and 
the medical board which is fully qualified 
to judge the relative importance of these 
activities, one to another, and to the 
related work of the hospital. Philo- 
sophically, as a part cannot well grasp the 
whole, so anesthesia cannot be expected 
to activate the integration of these fields. 

Furthermore, inasmuch as resuscitatior: 
and oxygen therapy promise little if any 
means of subsidy to the anesthetic per- 
sonnel, this deficiency becomes the obliga- 
tion of the general hospital budget. 

While the anesthetists cannot be ex- 
pected to integrate the fields of gas 
therapy, nevertheless such integration Is 
out of the question without the active 
direction and coéperation of the anesthetic 
personnel. The head of the department of 
pneumatology should be a Diplomate of 
the American Board of Anesthesiology, or 
at least a qualified affiliate. 

The terminology, gas therapy, is descrip- 
tive, but it is not scientific. For this reason, 
a search was made in the literature to dis- 
cover an acceptable term to cover the use 
of gases for therapeutic purposes. The term 
pneumatology is already in use. It is 
descriptive, easily handled, and scientific. 
It covers pneumatics, the use of gases in 
their application to pneumon or the lung. 
Its derivities, pneumatotherapy, and pneu- 
matologic technician are easily handled. In 
the words of the editor of the “Health 
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Officer,” the official organ of the 
Surgeon General of the United States 
Public Health Service (November, 1937), 
“The terminology Pneumatology is recog- 
nized in medical nomenclature. It is 
suggested that the terminology be gener- 
ally adopted.” 

The use of this terminology and its 
practical application in the New York 
World’s Fair finds development in the 
invitation which the Society for the Pre- 
vention of Asphyxial Death has received 
from the Fair to set up plans for the 
development of the integrated fields of 
anesthesia, resuscitation, and oxygen ther- 
apy for the care of the Fair personnel. 
The plan of organization submitted is 
briefly as follows: 

Field of Operation. Area of 1200 acres, 
greatest distance 314 miles, including water 
hazards in private lakes and the Long 
Island Sound basin. Possible hazards for 
which protection is requested: Asphyxia 
from gases, drugs, submersion, fire fight- 
ing, foreign body obstruction, tumors 
within or without the airway, electrocu- 
tion, strangulation, allergy, pressure due 
to moving objects, collapse of buildings, 
poisonous gases in manholes, and from the 
infrequent, but occasional, premature as- 
phyxia neonatorum. 

Communication. Elaborate communi- 
cation facilities on shore are provided. 
Short wave radio communication from 
water craft specially equipped for sub- 
mersion in connection with the New York 
Telephone Harbor Service is recommended. 
Such communication is necessary for the 
transmission of intelligence from and to 
water craft in the Sound basin. Asphyxial 
accidents are to carry the emergency call 
P. A. D. which is the S. O. S. of asphyxia. 

Transportation. <A fleet of ambulances, 
adequate for the purpose, is equipped with 
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the essentials for the care of the uncon- 
scious patient in transportation, suction 
from the intake manifold of the engine for 
both local and distance use, illumination, 
adequate air conditioning, mechanical con- 
veniences for the treatment of the three 
stages of asphyxia. 

Water transportation to cover the lakes 
and the Sound basin requires an open 
speed boat equipped in a manner similar 
to ambulances, for use on the Sound basin. 
Watercraft on the Sound basin are supplied 
with facilities for the safe removal of the 
submerged patient from the water aboard 
ship, with facilities for immediate treat- 
ment following removal from the water. 
Close codperation between water craft 
and ambulance permits transportation of 
the patient to the chief medical station in 
which the department of pneumatology 
functions. The patient receives here the 
benefits of post-asphyxial treatment 
through the use of oxygen therapy by 
nasal catheter, oxygen tent, or negative 
pressure cabinets as indicated. 

The division of pneumatology is fully 
equipped with gases in common use for 
anesthesia from minor surgical procedures. 
It consists of a large operating room for the 
care of asphyxiated patients and a recovery 
ward for post-asphyxial and postoperative 
treatment. It is suggested that the facilities 
available in this division provide matter 
for demonstration to hospital administra- 
tors. The division is in charge of an ex- 
perienced anesthetist, thoroughly familiar 
with the management of the unconscious 
patient in anesthesia, and acquainted with 
the principles underlying the use of gases 
for resuscitation and oxygen therapy. His- 
torical and other informative matter deal- 
ing with pneumatology is available to 
visiting physicians and those interested in 
the problems presented. 
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LMOST one hundred years ago it was 
noted by Phillips! that scrofula was 
much less prevalent than it had 

been during the seventeenth and eighteenth 
centuries. At the present time It is generally 
accepted that there has been a decrease in 
the incidence and mortality from _pul- 
monary tuberculosis. The general death 
rate from all forms of tuberculosis has fallen 
from 400 per 100,000 in 1870 to 69 per 
100,000 in 1936 among residents of New 
York City, Philadelphia and Boston.? The 
death rate from tuberculosis among chil- 
dren under fifteen years of age in New York 
City has fallen from 130 per 100,000 in 1900 
to 12 per 100,000 in 1936.’ On the basis of 
these mortality rates it is safe to assume, 
according to Edwards,‘ that there has been 
a marked reduction in incidence of tuber- 
culosis between 1867 and 1937, although 
corroborative statistics are not available. 
Coincidentally there has been a marked 
decline in the actual number of patients 
affected with tuberculosis of the bones and 
joints who apply for dispensary care at the 
New York Orthopaedic Hospital. The re- 
sults of a study of these patients covering 
the past seventy years are of exceptional 
interest to the entire medical profession. 
In 1866 the New York Orthopaedic 
Dispensary and Hospital opened its doors 
for the purpose of furnishing treatment to 
the poor, with special reference to the 
diseases and deformities of the spine and 
hip-jomt, and other of the more serious 
diseases of the bones and joints requiring 
surgical and mechanical treatment. The 
objectives of the institution have been 
maintained, with the result that the type of 
patient seen during the past seventy years 
has varied but little, and has been drawn 


from uniform economic strata throughout, 
The Dispensary has served the patients of 
the city and surrounding environs during 
this period without restriction as to race, 
creed, age or sex, and is so organized as to 
allow continued observation of each patient 
from the day of application for treatment 
until discharged. If any operative proce- 
dures are carried out in the Hospital, an 
annual request is made for the patient to 
return to the follow-up clinic for subse- 
quent examinations. 

In order to explain the decreased inci- 
dence of general tuberculosis, economists 
and statisticians have devoted attention to 
a study of factors falling within the field of 
modern industrial development and the 
science of population.’ The betterment of 
existence for large masses of people, the 
raising of the standard of living, improve- 
ment in measures of education and protec- 
tion for workers, and the institution of 
numerous hygienic reforms has followed 
the industrial development of most civi- 
lized countries. This development has 
resulted in changes in population structure 
due to the declining birth rate and the 
increasing expectation of life. The work of 
clinicians, general practitioners and public 


health officers deserves the highest com- 


mendation in connection with the decreas- 
ing incidence of tuberculosis, although one 
such health officer® has expressed the belief 
that heredity, in conjunction with the law 
of survival of the fittest, is the real factor 
accounting for the universal and gradual 
decline in the death rate from tuberculosis. 

Pasteurization of milk has undoubtedly 
exerted a marked effect in reducing the 
incidence of tuberculosis. Prior to its 
introduction in New York City, about 
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12 per cent of all samples of milk examined 
showed infection with tubercle bacilli.’ All 
raw milk now sold in New York City is 
subject to very stringent examination and 
regulation, the bulk of the milk supply 
being pasteurized. For years the Health 
Department of the city of New York main- 
tained the enviable record of never losing a 
legal case involving prosecution for the sale 
of adulterated milk. According to Park,’ 
pasteurization furthermore effected a re- 
duction in the incidence of tuberculous 
bone and joint lesions, especially in chil- 
dren, following its introduction in New 
York City about 1912. 


TABLE | 
PERCENTAGE OF CASES OF BONE AND JOINT TUBERCU- 
LOSIS (CHILDREN AGED 0-15) AMONG ALL NEW 
DISPENSARY PATIENTS, 1911-1936 


Total Cases of Bone T 
Percent- | and Joint Tubercu- otal New 
Year Patients 
age losis among Patients AILA 

o-15 Years of Age Bes 
9.7 193 1,978 
1gI2 7.5 166 2,210 
1913 7.2 181 2,506 
1914 6.0 165 2,767 
1915 5.2 178 3,436 
1916 2.3 148 4,482 
1917 2.7 143 5,408 
1918 2.8 206 7,381 
1919 2.7 183 6,726 
1920 2.4 169 7,028 
1921 2.0 I7I 8,611 
1922 1.5 137 8,912 
1923 ‘2 117 9, 583 
1924 0.9 83 9,439 
1925 0.9 82 8,933 
1926 0.7 59 8,301 
1927 0.6 58 9, 669 
1928 0.5 49 8,929 
1929 0.4 33 9, 687 
1930 0.3 31 10,078 
1931 0.2 20 10,857 
1932 0.2 18 10, 562 
1933 Q.2 20 10,712 
1934 0.2 19 11,006 
1935 0.2 25 | 10,410 
1936 o.1 12 | 10,156 


Table 1 reveals that the incidence of bone 
and joint tuberculosis in children seen in 
the New York Orthopaedic Hospital has 
fallen during the past twenty-five years 
from 9.7 per cent to 0.1 per cent, with a 
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marked decline evidenced at the period of 
introduction of milk pasteurization. It 
must be pointed out that Table 1 is only a 
rough approximation of the incidence of 
bone and joint tuberculosis in children, but 
this estimate is the only one which it is 
possible to make from the available figures. 
It is an interesting commentary that fusion 
operations for tuberculosis of the spine and 
knee were first performed at this same 
period. 

The decline of tuberculosis in general is 
related to the decline of this disease which 
starts in early life. Since 1907, there has 
been a decline of 88 per cent in the death 
rates from abdominal tuberculosis among 
infants.? Such a decline may hardly be 
presumed to be accidental, especially when 
It is considered that diarrheal diseases 
among infants have also declined since the 
institution of pasteurization of milk in New 
York City. In Brittany and Scotland, 
where sanitation is poor, all forms of 
scrofula, tuberculous glands of the neck, 
ulcers and multiple lesions, flourish, while 
these bovine forms have practically dis- 
appeared in the United States." 

The question has been raised as to 
whether adult pulmonary tuberculosis is 
frequently due to an endogenous infection 
from an earlier childhood disease, or 
whether it is almost invariably due to 
exogenous adult infection.!! When there 
are local tuberculous lesions in organs of 
the body which are not accessible to out- 
side infection, such as the bones, kidneys, 
lymph nodes, etc., there is no escape from 
the conclusion that they occurred from 
blood stream dissemination.!* The appre- 
ciation of the fact that almost all extra- 
pulmonary tuberculosis is due to a systemic 
hematogenous infection and that such 
infection must also reach the lungs, would 
lead the physician or surgeon called upon 
to treat localized tuberculosis of the bones, 
joints, ischiorectal fossa or kidney, imme- 
diately and searchingly to investigate the 
lungs, where often lesions may also be 
found, although frequently they give no 
symptoms. 
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The childhood type of pulmonary tuber- 
culosis is not confined to children, and the 
danger of development of hematogenous 
forms of tuberculosis Jasts into adult life. 
If cases of this sort are recognized as 
possible sources of active tuberculosis, 
there can be no doubt that many of the 
advanced forms of the disease could be 
prevented. 

The whole campaign in child hygiene has 
placed special emphasis on children with 
tuberculous tracheobronchial lymph nodes 
who respond positively to the tuberculin 
tests. These children must have more rest 
than the normal child; their activity is 
restricted; they are given a_ protective 
environment with more out-of-door life and 
artificial or natural heliotherapy; and 
special attention is paid to their diet and 
the improvement of their nutrition, with 
the addition of vitamins, particularly of 
vitamin C in the form of tomato juice, and 
vitamin D in the form of cod liver oil or 
some of its derivatives. Not only is there 
less tuberculous infection, but also tuber- 
culosis is less active in children. Thus the 
campaign against incipient tuberculosis, by 
controlling the pulmonary form, indirectly 
affects the bone and joint incidence. 

Government inspection of meat has 
eliminated the sale of grossly infected meat 
from tuberculous cattle, swine and poultry. 
Even more important has been the super- 
vision of dairies leading to the production 
of a cleaner milk supply, and the destruc- 
tion of infected cattle. Indemnity for con- 
demned cattle has been paid in New York 
State since 1867, and 960,000 cows have 
been condemned and killed in the state 
since May 1918. An annual appropriation 
of $450,000 is made for the testing of cattle 
in the State of New York. During 1936, 
1,500,000 cattle were given tuberculin tests 
and 2,185 of these animals were found to be 
positive reactors.!4 Comparable control is 
being carried out throughout the United 
States and its possessions by the Tubercu- 
losis Eradication Division, Bureau of 
Animal Industry, United States Depart- 
ment of Agriculture. 
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Trudeau Sanatorium at Saranac Lake, 
New York, has led the way in demonstrat. 
ing the value of the control of patients 
infected with tuberculosis. Segregation of 
tuberculous patients, whether at home or 
in sanatoria, has led to the proper control 
of probable sources of infection by lessening 
exposure. Careful supervision and training 
of the patient who is confined at home 
assures the destruction of sputum, and an 
attempt at isolation from contacts with 
other members of the household. The use of 
sanatorium facilities in the treatment 
of tuberculosis is applying the principle of 
isolation with respect to a communicable 
disease and the education of such patients 
has laid the foundation for an intensive 
preventive program among families and 
contacts. Physicians trained at Trudeau 
have been pioneers in establishing sanatoria 
throughout the United States, and this 
important factor in tuberculosis control is 
now universally recognized as evidenced by 
the increasing number of sanatorium beds 
available in each state." 

It is upon the work of clinicians, practi- 
tioners and public health officers that the 
basic structure of the program against 
tuberculosis has been founded, notwith- 
standing the diversity of its ramifications. 
Various other factors involving engineer- 
ing, enactment of legal measures, trans- 
portation, and industrialization have been 
utilized, to the benefit of general medicine 
as a whole. Sanitary engineering, aided by 
legislative measures, has eradicated the 
congested housing of many slum areas and 
improved the hygiene of the home by 
modern methods of lighting, ventilation 
and sanitation. More rapid means of com- 
munication and better knowledge have 
made vitamin-bearing foodstuffs available 
practically throughout the year. Contrast 
the ward patients of today who receive 
between meals extra rations of fresh fruit, 
with those of the past century, whose 
dietary carbohydrate deficiency was made 
up by the use of molasses. Undernourish- 
ment is seen less frequently in the New 
York Orthopaedic Hospital patients of the 
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present time, which may well be of sig- 
nificance in the decline of tuberculosis. 

Removal of foci of infection generally 
has been increasingly stressed in the care of 
the patient, leading to improved bodily 
resistance of the individual. Duncan’ has 
recently reported the presence of tuber- 
culosis in 24 per cent of tonsils removed 
from 100 patients treated for jomt tuber- 
culosis at the New York Orthopaedic 
Hospital. 

Education of the public through the 
schools, by means of the radio and the 
press, and preventoriums has been 
another factor of major Importance in the 
field of tuberculosis epidemiology, leading 
to adequate screening, better hygiene and a 
greater degree of cleanliness in the home. 
Improved surgical methods, more espe- 
cially thoracoplasty, pneumolysis, pneumo- 
thorax and oleothorax, have brought about 
arrests for many thousands of patients with 
pulmonary tuberculosis. Sterilization in 
such pulmonary cases lessens the period of 
infectivity of these patients. 

The treatment of bone and joint tuber- 
culosis with fusion operations is an impor- 
tant factor in the continuing decrease in 
the duration of activity of tuberculous 
bones and joints. Arthrodesis of the af- 
fected joint removes a dispensary patient 
from circulation among the hospitals of a 
metropolitan area by arresting the lesion. 
Thus the number of patients seen in any 
one hospital will be lessened the more 
frequently these tuberculous joints are 
cured by adequate fusion. 

There are also many factors contributing 
to the control of bone and joint tuber- 
culosis. Early diagnosis and prompt treat- 
ment have resulted in better care for the 
dispensary patient who presents a tuber- 
culous lesion. The use of roentgenography, 
cutaneous reactions by the von Pirquet and 
Mantoux tests, pathologic examination of 
specimens, and the injection of tissue or 
purulent material into guinea pigs have 
followed a period when a correct diagnosis 
of tuberculosis was not made at all, or was 
deferred until massive gross infection of a 


Farrell, George—Bone Tuberculosis American Journal of Surgery 383 


joint led to a sinus formation. Patients seen 
in the early years covered by this study 
usually presented late stages of the disease 
process, and the diagnosis was made by 
clinical examination, frequently confirmed 
by autopsy. 

The diagnosis of tuberculosis in the year 
1866 may well be questioned, for Koch” 
did not discover the tubercle bacillus until 
1882. However, the first accurate clinical 
picture of a tuberculous lesion in a joint 
was drawn by Wiseman in 1676.'8 Clinical 
descriptions of tubercles appeared in the 
medical textbooks during the middle of the 
nineteenth century.'® Review of actual case 
histories published in the early annual 
reports of the New York Orthopaedic 
Hospital indicates that the clinical picture 
of tuberculosis in bones and joints was well 
differentiated at that period. 

Although there has been an actual 
decline in incidence of tuberculous lesions 
in bones and joints, this decline has been 
accentuated by improvement in the clinical 
diagnosis of these lesions, and recognition 
of other conditions previously unknown. 
It is now estimated that at least one- 
quarter, or perhaps even one-third, of the 
patients diagnosed as suffering from tuber- 
culosis of the bones and joints in the early 
years of the Dispensary were really afflicted 
with other diseases simulating tuberculosis. 
Malignancy, mechanical causation for low 
back pain, and rupture of the nucleus 
pulposus of the intervertebral disc have 
become distinct clinical entities to those 
treating diseases of the spine. Acute 
arthritis, coxa plana and coxa vara, 
slipping of the upper femoral epiphysis and 
similar lesions at the hip joint are now 
recognized. Likewise, Charcot’s disease, 
infectious arthritis, and hydrarthrosis are 
no longer subject to lump classification as 
“white swelling of the knee jomt” and 
considered as due to tuberculosis. 

Because of early diagnosis, the treatment 
of tuberculous lesions by arthrodesis has 
been instituted earlier in the disease 
process, greatly diminishing the period and 
cost of hospitalization and convalescence 
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for the patient, and enhancing the likeli- 
hood of cure of the lesion, as was so strik- 
ingly shown by Cleveland and Pyle.” No 
longer is the dressing room of the New 
York Orthopaedic Dispensary lined with 
patients awaiting attention because of 
prolonged, draining, tuberculous sinuses. 
Early and accurate diagnosis has been a 
marked factor in the control of bone and 
joint tuberculosis in the Dispensary. 

The decrease in incidence of tuberculous 
lesions in bones and joints is portrayed in 
the accompanying tables. The figures used 
in the tables represent those listed in the 
annual published report of the Hospital. 
No attempt has been made to correct for 
errors of diagnosis which occurred in the 
earlier period covered by this study. Dur- 
ing the early years of the Dispensary’s 
existence there was a predominance of 
patients with tuberculous lesions, particu- 
larly of the spe, hip and knee. In the first, 
ten-year period up to January 1, 1877, a 
total of 2,110 patients had been seen. Of 
this number, 752 were afflicted with Pott’s 
disease, 508 with tuberculosis of the hip, 
and 118 with tuberculosis of the knee. 
During a comparable ten-year period end- 
ing January I, 1937, 102,066 new patients 
were examined at the Dispensary. Of these, 
414 suffered from tuberculosis of the spine, 
165 from tuberculosis of the hip, and 118 
from tuberculosis of the knee. The percent- 
age of all new patients with tuberculosis of 
the bones and joints in relation to total new 
patients applying for dispensary treatment 
has fallen from 65.3 per cent during the 
first ten years to 0.9 per cent during the 
past ten-year period. Percentage deter- 
mination of tuberculous patients compared 
with total new patients seen in the Dis- 
pensary is necessary because this is the 
only method possible with comparable 
figures available in the records of the 
Hospital. Whitman has recently reported a 
similar decline in tuberculosis of bones and 
joints at the Hospital for the Ruptured and 
Crippled in New York City, where in 1910, 
600 new cases of tuberculous disease were 
recorded at the Hospital and 35.3 per cent 


of the patients treated in the wards were of 
this character.?! In 1930 the number had 
been reduced to 80 and the proportion jn 
the wards to 2.7 per cent. The percentage 
of orthopedic forms in relation to total 
tuberculosis cases admitted to the Chil- 
dren’s Hospital in Boston, fell from go per 
cent in 1884 to 22 per cent in 1930.2 The 
number of institutions in New York City 
with facilities for treatment of bone and 
joint tuberculosis has increased materially 
in the past seventy years, and it is probable 
that the records of these hospitals would 
show a similar decline in incidence of 
tuberculous disease. 

Important to consider, when faced with 
the above figures, are the marked advances 
which have been made by orthopedic 
surgery during the past seventy years. 
Thousands of patients are being treated at 
the New York Orthopaedic Dispensary and 
Hospital for bursitis, low back pain, foot 
ailments and other conditions previously 
within the domain of the general practi- 
tioner. It is not intended to convey the 
impression that the incidence of bone and 
joint tuberculosis has diminished to such 
strikingly low percentages as the above 
figures would imply. 

In New York City the population of 
children under ten years of age has re- 
mained about the same since 1910, when 
there were 945,343 in this age group. In 
1920 there were 1,097,359 and in 1930 there 
were 1,112,884 children in the same age 
group. The population of the city for these 
years was as follows: 1910, 4,766,883; 1920, 
5,620,048 and 1930, 6,930,446. Inasmuch as 
the incidence of tuberculosis is relatively 


higher in children, this factor has specific 


significance when considering the preva- 
lence of tuberculosis in New York City. On 
the other hand, the great influx into the 
city of rural folk who bring with them no 
immunity toward tuberculosis, as pointed 
out by Jostes, may tend to increase the 
prevalence of tuberculosis in the cities.” 
Hyde** has stated without numerical 
confirmation that hospitals and clinics in 
large centers show no diminution in the 
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TABLE II 
SPECIFIC FORMS OF BONE AND JOINT TUBERCULOSIS AMONG ALL NEW DISPENSARY PATIENTS, 
1867-1936 
1867 to | 1877 to | 1887 to | 1897 to | 1907 to | 1917 to | 1922 to | 1927 to | 1932 to 
1876 1886 1896 1906 1916 1921 1926 1931 1936 
752 922 879 gol 855 469 354 282 132 
era 508 | 1,163 842 769 807 433 252 97 68 
Knee. . 118 370 255 306 269 217 162 91 43 
109 95 133 144 82 53 21 15 
16 17 24 18 21 31 17 10 
RRR meres 17 34 52 35 29 15 20 12 
I 56 18 26 10 7 
19 40 4! II 14 II 6 
Total tuberculosis cases..| 1,378 | 2,617 | 2,176 | 2,258 | 2,245 1,311 928 588 312 
New patients............ 2,110 | 5,888 | 8,099 | 12,473 | 23,579 | 35,154 | 45,168 | 49,220 | 52,846 
65.3 44-4 26.9 18.1 9.5 3.7 2.1 0.6 


number of cases under treatment, but 
rather increased numbers of patients with 
tuberculosis of bones and joints in spite of 
the tuberculin testing of cattle, pasteuriza- 
tion of milk, and the excellent living condi- 
tions of the past decade. However, there 
has been an actual decrease in tuberculosis 
of the bones and joints at the New York 
Orthopaedic Dispensary and Hospital, as 
shown in Table 11. Interesting to note in 
this table is the relative constancy of the 
number of patients with tuberculosis of 
the upper extremity. Tuberculosis of the 
shoulder, elbow, wrist and hand is subject 
to fewer confusing clinical entities, the 
diagnosis being more definite. In the 
weight-bearing joints the incidence of 
lesions simulating tuberculosis is much 
more pronounced. The sudden statistical 
increase in tuberculosis of the sacro-iliac 
joint following 1907, as shown in Table u, 
may well be ascribed to the improvement in 
x-ray technique which has taken place. 
Thus it is seen that the control of tuber- 
culosis is shared by a majority of the 
physicians of the country, whose efforts 
already have produced such highly com- 
mendable results. With improved standards 
of living and improved hygiene, further de- 


cline in the incidence of bone and joint 
tuberculosis is to be anticipated. The 
purpose of this paper is to present the 
figures available in the New York Ortho- 
paedic Dispensary and Hospital regarding 
the incidence of tuberculosis of bones and 
joints, in the hope that other hospitals will 
be stimulated to make similar reports. It is 
realized that data from one institution 
alone must be considered unreliable in 
connection with the general incidence of 
bone and joint tuberculosis, due to the 
multiplicity of factors imfluencing the 
picture in such a large center as New York 
City. 


SUMMARY 


An actual decrease in the number of 
patients suffering from tuberculosis of the 
bones and joints has been observed at the 
New York Orthopaedic Dispensary and 
Hospital. The percentage of patients with 
tuberculosis of bones and joints, as com- 
pared with total new patients applying for 
dispensary care, has fallen from 65.3 per 
cent to 0.6 per cent during the past seventy 
years. Similarly the incidence of bone and 
joint tuberculosis in children, in relation to 
all new dispensary patients, has fallen 
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during the past twenty-five years from 
9.7 per cent to 0.1 per cent. It is emphasized 
that these figures are unreliable in estimat- 
ing the general incidence of tuberculosis of 
bones and joints throughout the country, 
and it is hoped that other hospitals will 
make comparable reports. A discussion of 
factors entering into the decline of tuber- 
culosis of -bones and joints has _ been 
presented. 


. PHILLIPS, 
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PERONEAL NERVE LESIONS IN ORTHOPEDIC CONDITIONS 


Ernst FREUND, M.D., F.A.C.S. 


Late Associate Professor of Orthopedic Surgery, College of Medical Evangelists 


LOS ANGELES, CALIFORNIA 


frequent complication in the treatment 

of injuries and diseases of the lower 
extremities. The peroneal nerve, together 
with the musculospiral nerve, is the most 
vulnerable nerve of the human body. Its 
superficial situation behind the head of the 
fibula exposes it very easily to pressure 
from without, and if too much tension is 
applied on the nerve during a forceful 
corrective maneuver of a flexion deformity 
of the knee joint, it will become most 
marked over the head of the fibula where 
the nerve is rather firmly fixed to the bone. 

It is, therefore, absolutely necessary to 
check up on the peroneal nerve imme- 
diately after every manipulation or surgical 
intervention on the lower extremity. This is 
best done by having the patient wiggle his 
toes. Wiggling of toes consists in active 
dorsal and plantar flexion whereby the 
dorsal flexion is the important part for 
the control of peroneal nerve action. In 
cases of peroneal nerve lesion the patient 
moves only the flexors of the toes and as 
soon as this motion relaxes the toes go back 
to midposition. This, on superficial ex- 
amination, may suggest active dorsal 
flexion. To rule out a peroneal nerve lesion 
with certainty the toes have to be dorsal 
flexed beyond the midposition. This should 
be done as soon as the patient awakens, 
preferably when he is still in the operating 
room. 

If there are signs of nerve paralysis the 
causes should be detected in the operating 
room and relieved. Ischemia of the nerve is 
mainly responsible for these early lesions, 
either by pressure or by tension. The nerve 
quickly recovers if relieved soon from pres- 
sure or tension. The ischemia will lead to 
fibrosis of the nerve and interruption of 
conduction if it lasts longer. 


Presi nerve lesions represent a 


Quite often one notices inability in dorsal 
flexion of the toes, while the peroneal nerve 
may be still intact. These apparent nerve 
lesions may be due to swelling, hemorrhage 
and pain after a surgical intervention, or 
to relaxation of the extensor muscles after, 
for example, a corrective wedgeshaped 
osteotomy. Following an operation on the 
foot through a lateral Kocher incision, 
after the dorsal muscles and tendons have 
been lifted from the bones, dorsal flexion of 
the toes is usually impaired for a few days 
by swelling and pain, more so for the 
lateral toes than for the big one. In cases of 
relaxed musculature it is quite a long period 
of time before the normal tone of the 
musculature is restored and active dorsal 
flexion is again possible. 

Of greater importance, of course, are the 
true peroneal nerve lesions which very often 
after a short duration may become irrepa- 
rable. Their early recognition is imperative, 
but even with this, it is by no means always 
certain that the nerve will recover. During 
the last few months we have had occasion 
to observe three cases of peroneal nerve 
lesions which are of more than usual 
interest. 


A 28-year old man was admitted to the hospi- 
tal with a typical history of gonorrheal arthritis 
of the left hip joint. The roentgenogram showed 
a destructive lesion of the left hip with erosion 
of the joint surfaces and narrowing of the joint 
space. There was extreme tenderness of the hip 
region and the patient resisted every attempt 
at motion. He could not sleep at night and had 
lost about 20 pounds in weight. Because of the 
painfulness and the beginning flexion deformity 
of the hip joint, it was deemed advisable to 
manipulate the extremity into correct position 
and to apply a hip spica cast for immobilization 
until the acute symptom subsided. The hip 
deformity was easily corrected and the double 
hip spica cast was applied under gas anesthesia, 
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well padded, extending to the toes on the left 
and to the knee on the right. The patient felt 
much better immediately after the cast was 
applied. Two days later he was discharged 
home for five weeks. When he returned to the 
hospital his general condition had remarkably 
improved and he had gained so much weight 
that the cast had become too tight. While he 
was at home a complete peroneal nerve palsy 
had developed on the left side and an incom- 
plete one on the right where the cast had ex- 
tended only to the knee joint, i.e., above the 
head of the fibula. On this side the extensor 
longus of the big toe was completely paralyzed 
and there was weakness of the extensors of the 
toes. The peroneal muscles were functioning 
quite well. The test with the galvanic and 
faradic currents revealed a complete reaction of 
degeneration. 


It is quite clear that in this case the 
peroneal nerve lesion must have developed 
very slowly. As the patient was gaining in 
weight, the plaster cast became gradually 
filled and there must have been pressure 
over a very extensive area. Nevertheless, it 
is most probable that complete peroneal 
nerve lesion on the left was due to direct 
pressure upon the nerve behind the head 
of the fibula, although there was no pres- 
sure sore on the skin. The incomplete 
paralysis of the peroneal nerve on the right, 
however, was not caused by localized pres- 
sure. Here the peroneal nerve came to harm 
in the popliteal fossa where it became 
slowly more and more compressed. The 
patient mentioned afterwards that during 
his stay at home for some days he had felt 
tightness and pain at the lower edge of the 
cast on the right side. 


This case shows how important it is to. 


check on toe motion during the entire 
period of immobilization. This should be 
done in the hospital routinely, by the 
medical attendant when making rounds or 
by the nursing staff. Every patient with a 
plaster cast on the lower extremity should 
be urged to wiggle his toes. When this 
patient left the hospital he did not show 
any signs of peroneal nerve palsy. No one 
thought to advise him or his relatives to 
watch his toe function, because it is unusual 
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for a peroneal nerve lesion to develop so 
many days after the cast has been applied, 
However, late injuries to the peroneal 
nerve are very clearly possible, especially 
in patients who, due to an acute disease, 
have lost a great deal of weight before the 
cast is applied. 

The complete reaction of degeneration 
of the left side in this instance gives a very 
good prognosis. A brace was applied to the 
left leg to check the drop-foot and, by a 
T-strap, an attempt was made to prevent 
varus deformity. The right foot was left 
free. Here the patient had sufficient dorsal 
flexion to give him a fairly normal take-off 
of the foot. If there should be no return of 
peroneal nerve function on the left, it is 
intended to stabilized the foot by fusing the 
subastragalar joints and to prevent the 
dropping of the foot by a posterior bone 
block. 

We mention here another case of pero- 
neal nerve lesion which fortunately cleared 
up after more than two months: 


Tuberculosis of the knee joint was observed 
in a man of about 40 years of age at the Florida 
Medical Center. The knee joint had a flexion 
deformity of about 20 degrees and valgus of 
15 degrees. There was quite firm ankylosis 
clinically but no signs of a bony ankylosis in 
the roentgenograms. The lesion dated from 
childhood and showed a tendency to occasional 
flare-ups. An arthrodesis of the knee joint was 
performed with economic resection of the 
eroded joint surfaces followed by realigning of 
the extremity and immobilization with the aid 
of two bone pegs which were driven diagonally 
from the condyles of the tibia into the opposite 
condyles of the femur. The operation was per- 
formed without any complication. A long leg 
cast was applied, and as soon as the patient 
awakened a complete peroneal nerve palsy was 
noticed. A window was cut over the head of the 
fibula, but there were no signs of pressure by 
excessive tightness of the cast. 

The patient was discharged home with little 
hope that he would recover from his palsy. 
He returned six weeks following the operation, 
still showing complete peroneal nerve palsy. 
However, the burning sensation in the dorsum 
of the foot which had been most annoying for 
the first two weeks after the operation had 
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subsided. The knee joint was not quite solid 
and a new cast was therefore applied. 

The man returned again after two more 
weeks and at this time beginning return of 
peroneal nerve function was noticed. The cast 
was removed and a roentgenogram taken. The 
picture revealed that the bone peg which had 
been driven from the inner condyle of the tibia 
into the outer condyle of the femur had missed 
its way slightly and had gone with its point into 
the popliteal fossa and extended into the soft 
tissues for about 1 inch. This explained all the 
symptoms. The peroneal nerve had been hit 
and displaced by the bone graft. Pressure from 
within had caused a complete peroneal nerve 
palsy with motor and sensory symptoms. Later 
on, the bone graft, as far as it extended into 
the soft tissues, underwent absorption, which 
released pressure and tension on the peroneal 
nerve. First sensation and then motor function 
completely returned. 


Brief mention may also be made of 
another case in which a most marked knee 
deformity following infectious polyarthritis 
was corrected by a resection of the condyles 
of the femur and arthrodesis. 


A 27 year old man who during seven years 
had contracted most severe joint deformities. 
Both knee joints were bent at acute angles with 
complete posterior dislocation of the tibia. The 
correction of the deformity was obtained by 
resection of the condyles of the femur, Ilengthen- 
ing of all the hamstring muscles and posterior 
capsular plastic. The peroneal nerve during the 
procedure was brought into safety and great 
care was taken not to bring it under too much 
tension while straightening out the leg. The 
patient showed free dorsal flexion as soon as he 
awakened. 

Three days after the operation, however, he 
began to complain most severely about a 


burning sensation on the plantar side of the 
foot. There remained good dorsal flexion of the 
toes. The distressing burning of the foot could 
not be relieved by splitting the cast over the 
ankle. It lasted for about four days, then it 
subsided and cleared up perfectly. This symp- 
tom was certainly not due to tension of the 
nerve. If the peroneal nerve comes under ten- 
sion it seems that its motor fibers are more 
quickly affected than its sensory fibers. A 
burning sensation along the tibial nerve must 
have been due to a traumatic neuritis, edema 
and hemorrhage which followed the operation. 
The operation was performed under tourniquet. 
It was quite extensive and must have led to 
considerable postoperative hemorrhage and 
swelling in the popliteal fossa. It took about 
two days to develop sufficient edema to affect 
the nerve. 


In such cases all attempts to trim the 
cast with the idea of removing pressure are 
futile and often even contraindicated 
because they endanger the obtained correc- 
tion of the extremity. One must wait until 
the swelling subsides and give analgesics to 
the patient in the meanwhile. The nerve 
lesion usually clears up. 


SUMMARY 


Peroneal nerve lesions are a frequent 
complication in orthopedic treatment of 
lesions and injuries of the lower extremities. 
They can be reduced very considerably by 
a careful check-up of the toe motion imme- 
diately after the treatment. Most of the 
lesions are due to pressure or tension on the 
nerve, leading to anemia and later on to 
interruption of conductability. The quicker 
pressure and tension are released, the 
better the chances for restoration of 
function. 


COCCYGODYNIA* 


Epwin A. NIXon, M.D., F.A.C.S. 


Chief of General Surgery, King County Hospital 


SEATTLE, WASHINGTON 


N Englishman by the name of Simp- 
son! in 1859, gave an excellent 
clinical description of pain in the 

lowermost portion, tip, or tailbone of 
the spine. He dignified the condition by the 
now popular term “coccygodynia.” He 
reviewed reports of injuries in the coccyx 
dating back to the sixteenth century, and 
then, suggested tenotomy of the ligament- 
ous structures as proper therapy for the 
pain. The first recorded coccygectomy was 
done in 1726 by a Frenchman, Petit, for 
what was probably tuberculosis. Nott, an 
American, reported a case in 1844 and 
suggested surgical removal, which proce- 
dure was again stressed by Scanzoni in 
1861. This was followed by a wave of 
enthusiasm for this operation when Beach, 
“notably 
unsuccessful.” This was followed by a wave 
of conservative treatment which later was 
discarded as not wholly satisfactory. Later 
alcohol injections were advised. Suermondt 
wrote in 1931 that epidural mjections of 
procaine relieved some of his patients. In 
1932, Kleckner? injected a 5 per cent solu- 
tion of quinine and urea hydrochloride 
subcutaneously about the coccyx at inter- 
vals of one or two weeks. He reported relief 
for patients so treated. Another method 
which has been quite satisfactory in our 
hands for the treatment of pruritus may 
also be suggested for painful coccyx, 
namely, the subcutaneous injection of 5 c.c. 
of Gabriel’s solution of nupercaine (Ciba). 

Hobart? reports marked success with the 
manipulative treatment of coccygodynia. 
He prepares his patients “‘ psychologically” 
and then anesthetizes them with nitrous 
oxide. With the patient on his abdomen the 
operator manipulates the coccyx between 


in 1899, characterized it as 


the index finger inside the rectum, and the 
thumb over the coccyx externally. This 
procedure loosens the adhesions and re- 
lieves congestion about the nerve plexus, 
Mock agrees with this procedure and 
believes all patients should receive the ben- 
efits of manipulation before surgery. More 
manual manipulative measures might mean 
making much misery milder, as certain 
cultists would have it. 


ANATOMY 


Certain anatomic structures must be 
appreciated to have an understanding of 
the symptoms. The coccyx derives its name 
from a Greek word meaning cuckoo, based 
on the resemblance of the coccyx to a 
cuckoo beak. Colloquially it is called a tail 
or crupper bone. The four coccygeal seg- 
ments are united in the adult to form the 
coccyx. In general, the coccyx is a tri- 


- angular osseus formation, the whole bone 


being curved in a forward direction; it is 
concave in front and continues the curve of 
the sacrum. 

Caldwell and Moloy‘ made a study of 
anatomic variations in the male and 
female coccyx and showed that the greater 
sciatic notch in the female was 13 mm. 
wider than in the male. There is less 
tendency in the female to have the inclina- 
tion of the sacrum and coccyx forward into 
the pelvic cavity. Therefore the male 
coccyx is more protected, being tucked in 
between the ischia and possibly explains 
the greater incidence of trauma to the 
female coccyx. 

The nerve supply of the region is rich.’ 
Spinal nerves supply numerous ramifica- 
tions through the coccygeal plexus. In- 
volvement of the sympathetic system 


* Presented before the Seattle Surgical Society, December 18, 1937. 
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through the ganglion impar offers oppor- 
tunity for a variety of symptoms, called 


coccygody nia. 
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region that pure coccygodynia may be 
considered a rarity. Rectal examination 
will reveal the position, mobility, and 


Fic. 1. Excision of coccyx. A, midline incision with levering out of coccyx. 
B, underlying rectum and sacral articulation 


The surgical anatomy® of importance in 
this region consists of the following: the 
gluteus maximus attached to the posterior 
surface of the coccyx, the coccygeus to the 
anterior surface, the sphincter ani from its 
tip in front, and the levator ani from its tip 
behind, the sacrococcygeal ligaments to its 
upper aspect. 

Different types of coccygodynia may 
exist, but in our opinion there is only one 
true type, that is, painful coccyx, whether 
caused by a tumor, trauma, or infection. 
Psychogenic or remote organic causes for 
pain in this region should not be classified 
under this heading, and cannot be expected 
to respond to conservative or radical treat- 
ment of the coccyx. Neither should con- 
servative or radical measures be condemned 
for failure when applied in such cases. 


DIAGNOSIS 


The diagnosis of coccygodynia can only 
follow a careful history, physical examina- 
tion, and roentgenography. There are so 
many other painful combinations in this 


tenderness of the coccyx. Passive motion 
should reproduce the pain in the complaint. 

Pain may be present during defecation or 
urination. The character of the pain is 
variable. It is not uncommon to see a 
patient sit with one side elevated to remove 
pressure from the coccyx. 

In differential diagnosis a pilonidal cyst 
is the most common lesion from which a 
painful coccyx is to be distinguished. There 
is usually a dimpling of the skin in a cyst, 
with a discharging sinus. Usually no pain is 
elicited on rectal examination because a 
pilonidal cyst is dorsal to the sacrum. Non- 
traumatic arthritis is to be excluded. A 
tumor of the cauda equina may cause 
referred pain to the coccyx, with sensory 
anesthesia and paralysis which may be 
flaccid or spastic. Childbirth trauma plays 
a minor réle in the experience of most 
writers. 


PROGNOSIS 


Duncan! reported 278 patients with the 
complaint of a painful coccyx admitted to 
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the New York Orthopedic Dispensary 
during a ten year period. Ninety-seven per 
cent were females, and 89 per cent recalled 


Fic. 2. Diagram of sagittal section, illustrating 
proximity of coccyx to rectum. 


an injury to the coccyx. Under conserva- 
tive management all but 3 per cent of the 
fifty-four patients followed up were re- 
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cases of traumatic arthritis. Coccygectomy, 
in Hamsa’s experience decreases the length 
of time required to establish a favorable end 
result and thereby establishes itself as an 
economic factor in treating coccygodynia, 


EXCISION OF COCCYX 


The patient is placed on the abdomen 
with the foot of the table lowered. We 
prefer a low spinal anesthetic. The area js 
prepared with ether, alcohol, and tincture 
of iodine, or tincture of merthiolate may be © 
used if desired. The sacrococcygeal articu- ¢ 
lation is determined along with the tip of 
the coccyx. Rarely is it necessary to insert 
the finger into the rectum.® The incision ig 
made in the midline just above the sacro- 
coccygeal articulation and passes vertically 
downward, ending just below the tip of the 
coccyx. (Fig. 1.) The transverse incision 
has been suggested because it is more 
removed from the anal opening and is less 


Fic. 3. A, lateral deviation of coccyx. B, anterior dislocation of coccyx. 


lieved within six months. Thirty patients, 
or I1 per cent, had operative resection with 
relief complete in 74 per cent, partial in 
9 per cent, and no relief in 17 per cent. 
Hamsa’ of Iowa reports 84 per cent good 
and fair results from surgical removal as 
compared with 62 per cent good and fair 
results in expectant therapy while treating 


likely to become infected, secondarily. The 
elliptical incision appears to have no 
rational basis for use here and would 
appear to delay healing and result im a 
painful scar. The skin and fascia are 
incised through to the bone. The bone 1s 
usually more easily removed by freeing its 
posterior surface and [ateral borders, then 
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disarticulating and levering out its upper 
end. While the coccyx is being drawn back- 
ward, its anterior surface is freed from 
above downward, dissection being con- 
tinued against the anterior surface of the 
bone so as to avoid injuring the rectum. 
(Fig. 2.) The tip of the sacrum is curetted 
or smoothed off with a rongeur. The lateral 
sacral arteries may be ligated separately, 
thus controlling practically all bleeding. 
The incised muscles are sutured together 
deeply with interrupted chromic catgut, 
and the superficial wound closed with 
dermal. A collodion dressing may be ap- 
plied. The patient may leave the hospital 
in a few days. 


CASE REPORTS 


Mr. P. (Fig. 34.) This patient was a man of 
65 years, who had a constant pain in his rectum 
for many years. He had a hemorrhoidectomy 
with no relief. Rectal examination revealed 
much pain on motion of the coccyx. X-ray 
showed lateral deviation of the bone. Excision 
of the coccyx gave complete relief from local 
pain but the patient still complained of a dis- 
comfort in this region, mainly because of a 
long standing cancer phobia. 

Mrs. A. (Fig. 3B.) This patient is a female 
aged 32 years, who had fallen in a sitting posi- 
tion and slid down several steps twenty 
months before examination. She was pregnant 
at the time. The baby was born prematurely 
but lived. The patient had severe pain since 
that time in spite of strapping and other forms 
of the masterful inactivity type of treatment. 
She had so much pain that she could not sit 
through a complete single feature movie, 
even with a cushion. The coccyx was anteriorly 
dislocated and freely movable, but was quite 
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painful, particularly at defecation. Removal 
of the coccyx gave complete relief. 


CONCLUSIONS 


1. Painful coccyx is usually the result of 
injury. 

2. Coccygodynia is more common in 
women because the anatomic posterior 
prominence of the coccyx in the female 
pelvis exposes it to the greatest etiologic 
factor, trauma. 

3. The treatment may be conservative 
for at least three months. This may consist 
in local support, subcutaneous injections, 


or manipulations. 
4. The operative treatment herewith 


described and illustrated gives about 85 per 
cent good results and may be employed 
early for economic reasons. 
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THE REPAIR OF CRANIAL DEFECTS WITH CELLULOID 


K. NEy, M.D. 


NEW YORK CITY 


during the War following gunshot 

injuries of the skull, and neuro- 
surgeons gained considerable experience 
in their repair. Autogenous bone grafts 
seemed the most hopeful method at that 
time and were generally used. During the 
post-War period I had occasion to examine 
some forty-two patients in whom cranial 
defects had been repaired with auto- 
genous bone grafts by various neuro- 
surgeons in the service, including myself. 
Thirty-four of these showed a complete 
or partial absorption of the graft, and in 
most of these evidence of absorption was 
observed within one year. Obviously, 
we may not consider autogenous grafts 
as entirely satisfactory for the repair of 
cranial defects. 

In civil life cranial defects frequently 
follow compound craniocerebral trauma, 
and occasionally surgical sacrifice of areas 
of the skull becomes necessary because 
of various pathologic conditions. The 
osteogenetic function of the pericranium 
ceases, to a large extent, with the ossifica- 
tion of the cranial bones and the closure 
of the fontanelles. On rare occasions we 
observe evidence of osteogenetic activity 
in cranial defects, and then, usually only 
in the very young. Sufficient spontaneous 


ue defects were very common 


bone regeneration in the skull is not . 


to be expected for the repair of a defect 
larger than 1 cm. in the adult, and then 
the fillmg is imperfect. Because of the 
difficulty of repairing cranial defects with 
bone or cartilage grafts, neurosurgeons 
are often reluctant to sacrifice even rela- 
tively small fragments of the skull, though 
their surgical judgment may suggest a 
more extensive bone removal, particularly 
in osteomyelitis, tumors of the skull, or 
erosions from underlying meningiomatas. 


Cranial defects, unless large, are of 
themselves of little significance in the 
production of symptoms. The patient, 
however, often shows considerable anxiety 
regarding the “soft spot”’ in his head which 
he feels may not give proper protection 
to the brain. Pulsating cranial defects, 
however, are often attended by an in- 
stability syndrome in which dizziness 
and motor uncertainty are caused by 
straining, coughing, stooping, or strenuous 
exercise. This sensation of instability is 
often sufficiently intense to prevent the 
patient from attempting sudden move- 
ments or physical exertion of any kind 
because of a sensation of giddiness and a 
fear of falling. 

Cranial defects may be particularly 
conspicuous when they are located beyond 
the hairline, as in the forehead or in a 
bald-headed individual, and when so situ- 
ated should be considered from a cosmetic 
standpoint. 

My first experience in the use of cellu- 
loid for the repair of a cranial defect was 
in 1913. A young man of 1g had been 
kicked in the head by a horse and sustained 
a compound fracture of the skull. There 
was no evidence of intracranial myjury, 
but osteomyelitis, with two discharging 
sinuses, had developed when I first saw 
the patient. At operation I removed several 
sequestra and curetted the granulations. 
The dura was exposed over an area cor- 
responding in size to a silver dollar. After 
about five weeks, suppuration had sub- 
sided and the scalp was completely healed. 

The defect was located in the left frontal 
region, only partially covered by the hair. 
It produced a conspicuous deformity in 
that situation which greatly disturbed 
the young man and his family, and they 
requested that something be done to 
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correct the deformity. After waiting for 
approximately six months to avoid a 
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lowing this aspiration, healing progressed 
favorably and a good cosmetic result 


possible recrudescence of infection, I re- was obtained. Fourteen years later I 


Fic. 1. Diagram of cranial defect with retraction due to cortical adhesion and 
cystic formation, showing the type of traumatic brain lesion commonly asso- 
ciated with cranial defects complicated by epilepsy. 


paired the defect by using a bone graft 
from the flat surface of the tibia, inverting 
the periosteum. With this graft I was 
able to fill the defect satisfactorily, and 
there was no suppuration. About six 
months later, however, the defect appeared 
to be sinking, and pulsation was soon 
observed during coughing or straining. 
The bone graft had been absorbed. 

In the meantime I had seen a reference 
in a German publication to the successful 
repair of a cranial defect with celluloid. 
I again operated on this man and inserted 
into the defect a piece of celluloid cut 
from a heavy soap box and sterilized 
overnight in alcohol. I found that by 
dipping the celluloid in very hot water 
I could bend it into the desired curvature. 
The defect was prepared by chiseling 
the outer table of the skull so that the 
celluloid could be inserted as an inlay. 
Several small holes had previously been 
drilled in the plate to permit the escape 
of any serum which might collect beneath 
it. The plate was fixed in place with 
catgut sutures passed through drill holes 
and the edges of the pericranium. The 
scalp was sutured with silk. After a few 
days there was some bogginess of the scalp 
flap and infection was feared, although 
the temperature was normal and there 
were no signs of local inflammation. An 
aspirating needle was passed through the 
center of the flap, and several c.c. of 
clear yellow fluid were withdrawn. Fol- 


again saw this patient and the cranial 
defect had remained firmly filled. The 
scar was almost imperceptible. 

During and after the War I did a number 
of secondary repairs with celluloid of 
cranial defects in which a primary auto- 
genous graft had become absorbed. This 
use of celluloid in the repair of cranial 
defects has proved to be uniformly success- 
ful, as it is well tolerated by the tissues 
and does not undergo absorption. I have 
now used celluloid in the repair of more 
than 300 cranial defects. In this series 
there have been but five infections which 
necessitated the removal of the plate. 
In four of these, after allowing six months 
or more for the subsidence of the infection, 
the defect was again filled with celulloid 
which was perfectly tolerated. It is interest- 
ing to note that four of these five infections 
occurred in young girls within six months 
after plate insertion and seemed to be 
autogenous in origin. The other case 
was the result of an accident in which a 
carelessly treated scalp wound over the 
plate became infected. 

These experiences in the repair of cranial 
defects have convinced me that celulloid, 
unlike almost any other foreign body used 
for implants in surgery, is perfectly toler- 
ated by the tissues. For the repair of 
cranial defects it can be shaped by heat 
to conform to the curvature of the skull. 
The tissues grow through the holes in the 
plate and firmly anchor it. Its chief 
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Fic. 2. Scalp reflected. Pericranium and dura detached from edges of defect. ; 
Fic. 3. Chiseling edges of defect to improve contour. The chiseling is more safely done after plate is 
inserted. 

Fic. 4. Plate inserted under bone. Suture passed through holes of the plate, showing method of temporary 
fixation. 

Fic. 5. Plate in place with tissues grown through holes. 
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advantage over bone grafts is that it is 
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some underlying pathologic condition 


not absorbed. Celluloid has the property which had not been corrected at the 


of reacting to body warmth by slowly 


original operation or which had recurred. 


Fic. 6. Shape of flanges of plate as they pass under the bone. The 
bone is bevelled to meet the plate. 


adjusting its shape to conform to local 
tissue tension, and thus pressure necrosis 
is avoided. 

I have exposed the vertex of the brain 
some 260 times for the freemng of abnormal 
corticodural attachments in epilepsy, and 
for the care of other pathologic conditions 
necessitating this type of approach. An 
exposure of this area presents certain 
difficulties due to the tearing of emissary 
veins along the sagittal sinus and pac- 
chionian granulations which have eroded 
the dura through the lacuna [Iateralis. 
These structures bleed very freely, and 
the bleeding is not readily controlled by 
ligature or suture. After such an exposure, 
the replacement of the bone flap is often 
followed by serious results due to hemor- 
thage under the flap. I found that by 
eliminating the bone flap and using a 
large celluloid plate to fill the defect 
such an approach could be satisfactorily 
accomplished. The slight pressure of the 
plate when in place is sufficient to control 
the venous oozing, and the perforations 
mn the plate allow the escape of blood 
and serum which then accumulates under 
the scalp where it may be removed by 
aspiration. 

On several occasions it has been neces- 
Sary to remove such a plate to deal with 


The plate was found to be well imbedded 
in the skull. The tissues had grown through 
the holes in the plate and had formed 
living sutures, holding it firmly to scalp 
and dura. The tissues in contact with the 
plate were as smooth and glistening as 
a normal peritoneum. The plate itself, 
through the warmth of the tissues, had 
gradually conformed in shape to the 
general contour of the skull. 


TECHNICAL CONSIDERATIONS 


In using celluloid plates for the repair of 
cranial defects, I have found a product of 
the Du Pont Viscoloid Company, known as 
pyralin, very satisfactory. This comes in 
sheets of various thicknesses, of which 
0.06 inch, and the heavier 0.075 inch, seem 
well adapted to cranial repair and are 
sufficiently strong to give ample protection 
in large defects. These plates are trans- 
parent and perfectly smooth. The sheets of 
pyralin are cut for convenience in handling 
to 5X7 inches. Drill holes are made 
through the plate about 1 cm. apart. These 
holes are approximately 142 of an inch 
in diameter. Sterilization is effected by 
wrapping the plates in gauze and submerg- 
ing them in a 40 per cent solution of ethyl 
alcohol for four hours. Denatured alcohol 
should not be used, as certain agents used 
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in the denaturing tend to soften or blister 
the plates. 

At operation, when the scalp has been 


Fic. 7. Three methods of inserting celluloid 
plate in the repair of cranial defects: 
inner table inlay; outer table inlay; and 
plate below bone, as ordinarily used. 


reflected, the edges of the cranial defect 
exposed, and the dura carefully separated 
from the bone, the defect is measured and a 
square or diamond-shaped plate is cut with 
heavy shears (such as are used for cutting 
tin) to its approximate size. The corners of 
the plate are rounded and left as short 
flanges to pass under the bone. If desired, 
the inner table of the skull may be cut 
away at suitable points to receive these 


flanges as inlays. Anchoring of the plate is_ 


seldom necessary as the pressure of the 
intracranial contents is usually sufficient 
to hold the plate in place. The edges of the 
skull defect are then bevelled with chisel 
and hammer to meet the level of the 
plate. This bevelling process should extend 
2 cm. or more lateral to the defect edges 
to obtain better surface contour. Obvi- 
ously, a rigid aseptic technique must be 
maintained throughout the procedure. It is 
important, in planning the flap incision, to 
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make certain that the subsequent suture 
Iie will in no place cross the plate, but 
lie several centimeters beyond the edges of 
the defect. A wide exposure also facilitates 
the bevelling of the skull to obtain a ridge. 
less contour at the edges of the defect. The 
scalp is carefully approximated with a 
double layer of fine silk sutures, the first 
layer in the glia, the second in the scalp, as 
is customary in cranial surgery. Great 
care should be exercised in cutting the ends 
of the buried glial sutures close to the knot. 
On each side of the flap, a drain is inserted 
—a very narrow strip of rubber tissue 
in small defects, split Dakin tubes in 
large defects—to serve as an escape for 
blood and serum. Drainage material is 
removed after forty-eight hours. The 
dressings are removed daily and _ re- 
placed by fresh gauze saturated with 
alcohol. The superficial sutures are re- 
moved on the eighth day. 

There is often observed a puffiness under 
the scalp due to a collection of blood and 
serum. Aspiration is usually done the day 
after the sutures have been removed. The 
center of the flap is shaved, carefully 
cleansed with alcohol or iodine, and, 
under strictly aseptic conditions, a needle 
is passed through the scalp and the 
fluid aspirated. Occasionally, several as- 
pirations are required before the scalp 
contracts over the plate. Usually by 
the end of six weeks, the plate is fixed in 
place and the tissues have grown through 
the holes so that it is firmly anchored. 

In the past year, two infections were ob- 
served and pus was found in the aspirated 
serum. Through the aspirating needle, a 
few c.c. of ether was injected and then 
allowed to escape after a retention period 
of a few minutes. In both instances, the 
infection was controlled by the ether 
injection. The results obtained in these two 
cases suggest that the injection of ether 
may prove to be a valuable means of 
controlling those early infections which 
occasionally occur. This treatment with 
ether was suggested and used by my 
associate, Dr. J. James Ganders, 
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The presence of an infection in the bone 
or surrounding tissues should serve as a 
contraindication to the insertion of a 
foreign body until that infection has been 
completely healed for at least six months. 

Traumatic cranial defects commonly 
have some underlying cerebral pathologic 
condition—traumatic cysts, adhesions, etc. 
—and an associated epilepsy is not un- 
common, occurring sooner or later, in my 
experience, in more than 60 per cent of 
cases. (It may be that I see an unusually 
large number of cranial defects associated 
with epilepsy as these patients are more 
often referred because of the epilepsy, 
than for the repair of a cranial defect.) I 
wish to emphasize that the repair of 
a skull defect, in itself, cannot be ex- 
pected to influence greatly an associated 
epilepsy. A traumatic cranial defect com- 
plicated with epilepsy indicates very defi- 
nitely an underlying cerebral lesion which 
should be corrected at the time of the 
cranioplasty. The prevailing view, or at 
least one which is so commonly expressed, 
that little can be done for an associated 
epilepsy is certainly not justified, as 
surgery can deal very successfully with 
those factors of cerebral traumatic path- 
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ology which are responsible for the mani- 
festation of convulsive phenomena. 


SUMMARY 


1. The repair of cranial defects by vari- 
ous bone grafting procedures is usually 
unsatisfactory because of graft absorption. 

2. Cranial defects, particularly when the 
dura has been involved, tend to pulsate and 
there develops an instability syndrome 
which can only be corrected by a repair of 
the defect. 

3. Many large cranial defects have been 
filled with celluloid, which is perfectly 
tolerated by the tissues, is not absorbed, 
becomes firmly implanted in the skull, and 
can be readily shaped. 

4. In more than 300 cases, there have 
been five infections necessitating removal 
of the plate. In four of these, subsequent 
repair of the defect was satisfactorily 
effected with celluloid, the plate being 
perfectly tolerated. 

5. The simple repair of a cranial defect 
will not serve to correct an associated 
traumatic epilepsy. This requires correc- 
tion of an underlying pathologic condition, 
which usually consists of corticodural 
fixations and cystic collections of fluid. 
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PAINLESS RENDERING CLOSURE OF SUPERFICIAL 
WOUNDS* 


MicHaet Gosis 


SOUTH OZONE PARK, NEW YORK 


HE method of closing superficial 

wounds and lacerations here pre- 

sented has been found extremely 
practical and fundamentally sound. No 
claim is made for priority of discovery. I do 
not doubt that its very simplicity has 
commended itself to many practitioners in 
the past, but a reiteration of its details and 
indications will do no harm. An examina- 
tion of some of the recent textbooks and a 
search of the American and English litera- 
ture of the past five years has failed to 
reveal any such method, nor one as simple 
or as devoid of pain. 

The method is an outgrowth of the time 
honored procedure of closing small super- 
ficial wounds with butterfly strips of 
adhesive. The latter is, however, not very 
applicable where one desires perfect ap- 
proximation, for the broad base needed for 
the adhesive to adhere to the skin prevents 
the use of many strips placed close together 
as would be required for good skin ap- 
proximation. Further, bridging a wound 
with a comparatively broad piece of 
adhesive causes irritation of the skin edges 
which does not lend itself to the formation 
of hairline or almost invisible scars. 

During the past two years I have fol- 
lowed this plan in about thirty cases. The 
resultant scars in all but one case have been 
practically invisible. After a few months, 
during which time the initial erythema sub- 
sided, the scars were as satisfactory as 
those produced in plastic surgery. In the 
exception noted, the wound was grossly 
infected at the time of the accident, and 
drained for a considerable period, produc- 
ing a thick scar. 


TECHNIQUE 


When there is no coéxistent laceration of 
muscle or deep fascia, the skin surrounding 


the wound is wiped dry. After this, a sizing 
is applied to aid the adhesive strips in 
getting a firmer grip on the skin. For this 
purpose, compound tincture of benzoin js 
painted on the skin and permitted to dry, 
Flaming the adhesive will allow it to 
adhere to the painted skin for at least ten 
days without irritation or appreciable 
loosening. Blood, serum, moisture and hot 
wet dressings have no effect on the adhesive 
qualities of modern waterproof tape. 

Strips of adhesive are cut about one-half 
inch wide and long enough to project about 
three-fourth inch beyond the ends of the 
wound. If the wound is large and gaping, a 
wider piece of adhesive is used, for the 
tension placed on the sutures can be 
increased if there is a broader area of 
adhesive drawing on the skin. In some 
lacerations, as on the fingers, or on such 
prominences as the nose or ears, the strips 
may have to be narrower. Where too much 
tension will not be required, it has been 
found practicable to use quarter inch 
widths. 

The adhesive strips are placed on the 
prepared skin, about one quarter of an inch 
away from the wound edges, and as parallel 
to them as possible. They are then sutured 
together with surgeon’s silk or any house- 
hold thread of suitable strength (size 8). 

The suturing is begun outside the end of 
the laceration. A bite is taken on the edge 
of the adhesive on the side proximal to the 
wound. A continuous suture is run from one 
adhesive strip to the other as shown in 
Figure 1. As each bite is taken and drawn 
tight, the edge of the adhesive through 
which the suture was just passed is gently 
pressed down with the fingertip or thumb 
forceps. This prevents slipping and avoids 
the necessity of keeping the suture con- 
tinually on tension. As the thread is drawn 


* From the Department of Surgery, Coney Island Hospital, Brooklyn, New York. 
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tight, the wound edges approximate by edges, without applying preliminary ten- 


themselves. With practice, inversion of the 
edges is easily avoided. 


Fic. 1. Adhesive strips parallel 
to gaping wound. Suture in 
adhesive draws wound edges 
together. 


It is best to leave no elevation of the 
adhesive near the wound for insertion of 
the needle and thread. Leaving one edge 
elevated forms a line of cleavage between 
skin and adhesive, so that the tape is 
usually lifted completely off before the 
suturing is completed. The needle is simply 
slipped between the skin and the super- 
imposed adhesive without disturbing the 
bond between the two. A thin curved 
cutting edge needle usually penetrates 
adhesive without lifting it from the skin. 


Fic. 2. Closure completed. Drain projects 
from end of wound. A vertical strip of 
adhesive placed at both ends to prevent 
suture line from being lifted. Strip on 
right used to fasten last suture without 
tying a knot. 

In the case of irregular lacerations, where 
sharp angles or corners of tissue must be 
approximated, it is best to apply prelimi- 
nary strips of adhesive as shown in Figure 
3. A suture or two through these will fasten 
the angles of the laceration in proper posi- 
tion. After that, strips are applied as 
previously described and sutured in the 
usual manner. Where the angle of the 
wound is not too acute, one may place 
the strips as shown in Figure 4, parallel 
to the general direction of the wound 


sion strips. 


The method above described has been 


Fic. 3. Treatment of angulated wound. Pre- 
liminary strips (p.s.) and sutures are applied 
to fasten angle of wound before uniting the 
linear portion of the wound. 


used in lacerations which extended in a 


spiral direction along a finger or around the 


palm of the hand, lacerations which passed 
over creases on the flexor surfaces. In these 
cases the adhesive strips were placed 
parallel to the wound edges, but they were 
made to hug the skin and invaginate at the 
creases. The first sutures taken in such 


ct 


Fic. 4. Treatment of irregular wound. 


Adhesive placed parallel to general direc- 
tion of wound. 


a 


situations are interrupted in order to 
approximate the crease marks. Then a 
continuous suture is run along the length 
of the wound. 

Even where the wound is subject to 
motion and tension, as in the hand or 
fingers, no gaping need be feared. If the 
adhesive has been well applied it will hold 
the wound edges together firmly. If neces- 
sary, a splint may be applied to keep the 
injured part at rest, though this is rarely 
necessary except possibly in some finger 
wounds. 
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After the sutures are in place, It Is some- 
times advisable to place additional adhe- 
sive at right angles to the suture strips. 


(Fig. 2.) 


rns 
leney 
Fic. 5. Removal of sutures accomplished by 


lifting adhesive and sutures en masse from sur- 
face of healed wound. 


No mention has been made of antiseptics 
and débridement. It was my practice to 
apply the conventional antiseptics in and 
around the wound. At present, however, | 
merely wash it with a soap and water 
solution after picking out all gross con- 
taminants and blood clots with a thumb 
forceps. I feel that a perfunctory dab at the 
depths of a wound with an applicator swab 
moistened in an antiseptic is in all prob- 
ability a waste of time. I do not believe 
that a streptococcus or staphylococcus will 
succumb to a few seconds’ immersion in the 
usual wound antiseptics. If antiseptics are 
applied for longer periods of time, they act 
as tissue irritants, and painful ones at that. 
Where the resistance of the tissues is lower 
than the virulence of the contaminating 
organisms, infection probably ensues any- 
way. Apparently there is no difference in 
outcome if only soap and water cleansing is 
employed. 

Where débris is found in the wound and 
infection is feared, a rubber dam drain is 
placed in the depths of the wound and 
brought out at one end. (Fig. 2.) This is left 
in place for twenty-four hours. If débride- 
ment is necessary, this method of wound 
closure is still applicable, provided too 
much tissue is not removed. When deep 
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tension sutures are not required for coapta- 
tion of skin edges, suture of parallel 
adhesive strips with a broad base will serve 
very well. 

When deep fascia and muscle are lacer- 
ated, requiring separate sutures, the wound 
cavity is filled with 5 per cent novocaine 
solution and the fluid allowed to remain 
there for about three minutes. This will 
anesthetize the deeper tissues for the inser- 
tion of catgut, and will even anesthetize the 
skin for superficial débridement. Closure of 
the skin may then proceed in the manner 
described. 

Removal of sutures after five to seven 
days is the simplest procedure. The adhe- 
sive is loosened at one end and is removed, 
sutures and all, at one sweep. (Fig. 5.) 
There is none of the pain due to tugging at 
the usual type of skin sutures. 

With the method here described, the 
adhesive apparatus may remain in place 
the full seven days without producing any 
stitch scars. It is no longer necessary to run 
the risk of having a gaping in the wound 
when, in order to prevent ugly scars, 
sutures are removed from facial wounds in 
three days, as is the present practice. 
Should hot wet dressings be desired as an 
adjunct in therapy, they will not interfere 
with the proper coaptation of the wound 
edges. Waterproof adhesive will hold just 
as well, provided the skin is prepared as 


described. 


COMMENT 


This method is advocated for use in 
suitable wounds. Relieving the patient 
from unnecessary pain is adequate com- 
pensation for the extra precautions taken. 
Wound healing in cases not grossly infected 
at the time of injury is promoted by lessen- 
ing the amount of additional trauma in- 
flicted on a wound by penetrating sutures. 
Should infection ensue, there is no obstacle 
to self-drainage. Suture removal in the 
event of a clean or infected wound Is 
rendered absolutely painless. 


THE TREATMENT OF VARICOSE VEINS IN PREGNANCY* 


Jutrus SIEGLER, M.D. 


Assistant Attending Surgeon and Chief of Surgical Clinics, Medical Center 


JERSEY CITY, NEW JERSEY 


HE presence of varicose veins during 
pregnancy has not heretofore been 
recognized as a complication of much 
consequence, and up almost to the present 
time treatment for this annoying condition 
has been given little attention. The patient 
has been dismissed with the advice that she 
keep off her feet as much as possible or 
wear a bandage for the support of her legs. 

Few physicians realize the often great 
discomfort and the disability resulting from 
varicose veins. The sense of weight and 
heaviness, the feeling of fatigue, especially 
at night, and the pain and cramps in the 
legs, are symptoms suffered by the patient 
but rarely elicited by the examining 
physician. Yet these complaints increase in 
severity as the period of pregnancy con- 
tinues and as subsequent pregnancies recur. 

A great deal of interest has been aroused, 
and considerable impetus given to the 
problem of varicose veins in general be- 
cause of the success and almost universal 
acceptance of the method of treating these 
veins by the injection of sclerosing solu- 
tions. My own personal experience with 
over 10,000 injections has convinced me 
of the efficacy of this method and suggested 
the possibility that it be applied to preg- 
nant women. 

In October, 1931 we established at the 
Margaret Hague Maternity Hospital, a 
Varicose Vein Clinic, the first of its kind, 
we believe. Our study of over 1,000 
pregnant women, with over 725 cases 
treated by injection, is the basis for this 
report. 

Occurrence. Varicosities in pregnant 
women appear at any time during the 
period of pregnancy, and increase in size 
and number as the pregnancy continues. 
They may make their appearance with the 


first or any other pregnancy, but once they 
do appear, are always evident again in 
subsequent pregnancies. In _ practically 
every case they either disappear or dimin- 
ish in size after labor. In the majority of 
cases the veins disappear in. this way after 
the first pregnancy, but with each succes- 
sive gestation there is less tendency to 
spontaneous disappearance and eventually 
the varicosities become permanent. 

In our series the majority of patients 
who presented themselves for treatment 
and observation, came during their second 
and third pregnancies. There were many 
patients in whom varicosities appeared for 
the first time during their fifth and sixth 
pregnancies. Our observations give the 
impression that every women is a potential 
varicose vein case and if she has enough 
pregnancies she will eventually have vari- 
cose veins. 

Etiology. The cause for the appearance 
of varicose veins during pregnancy has 
never been definitely established. The old, 
and for a long time commonly accepted 


theory, of pressure of a pregnant uterus on’ 


the pelvic vessels is not adequate. If the 
enlargement of veins were due merely to 
pressure and interference to the return 
flow of circulation, any attempt to com- 
press the superficial circulation or interfere 
with the flow in these newly enlarged veins 
would be attended by added discomfort 
on the part of the patient. On the contrary, 
the obliteration of these veins produces 
comfort and relief and we have noticed no 
appearance of new dilated superficial veins 
after those already present have been 
treated. 

The enlargement of the veins, we believe, 
is due to some disorder of the ovarian 
secretion. We see this same enlargement 


* From the Margaret Hague Maternity Hospital, Jersey City, New Jersey. 
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during menstruation and also during the 
menopause. Evidently some secretion is 
lacking at the menstrual period and during 
gestation which ordinarily tones up the 
venous walls; or some toxin may be 
elaborated which acts upon the veins; the 
factor of gravidity contributes to the selec- 
tive dilatation of veins of the extremities. 

Type of Vein. The varicose veins of 
pregnancy are of two distinct types. We see 
large veins of varying caliber, some very 
superficial, but many deeply situated (the 
varicosities usually present in the non- 
pregnant state) which involve the internal 
and external saphenous systems. There is 
also a second type of varicosity, superficial 
in character, followmg no definite system, 
but occurring at any place in the leg or 
thigh, and having the appearance of a 
collection of blood sinuses, purplish-blue in 
color. These collections of veins appear to 
communicate with a single vein which is 
not particularly enlarged. They are charac- 
teristic of pregnancy and disappear entirely 
at its termination. We have never observed 
them in the non-pregnant state; they are so 
characteristic that a diagnosis of pregnancy 
may be made whenever they appear. Such 
veins cause a good deal of pain, are fre- 
quently tender, and produce heat and 
itching in the affected part. A more de- 
tailed study of this type of varicosity is 
contemplated. 

Location of Varicosities. There is no 
regular or characteristic distribution of the 
veins. They occur in scattered groups in 
different parts of the legs and thighs and 
appear to have no continuity. Both ex- 
tremities appear equally involved and in 
many cases there is a more marked increase 
in size and number of veins in the thighs as 
compared to the legs. A frequent site of 
varicose veins is the vulval region, where 
they cause a great deal of discomfort. In 
our series of cases, we have found vulval 
varicosities to be usually limited to one 
side, rarely bilateral. 

Symptoms. The most common symp- 
toms are pain and cramps in the legs and 
thighs, a feeling of heaviness and weariness, 
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especially at night, a marked itching, and 
occasionally a burning sensation in the 
region of the varicosities. There is fre- 
quently swelling of feet, ankles, legs and 
thighs to varying degree. Veins in the 
vulval region produce pain, local heat, 
itching and a sense of heaviness and 
weight. In some patients these symptoms 
are so marked as to produce interference 
with walking and even discomfort while 
sitting. 

Treatment. As above pointed out, very 
little has heretofore been done. Surgery is 
rightly considered contraindicated and 
treatment has been conservative. Support 
of the legs with bandages or rubber stock- 
ings, and rest in bed when the veins were 
very large and edema of the legs was 
marked, were recommended. Treatment by 
injection was withheld from the pregnant 
woman. Pregnancy was, and still is, con- 
sidered a contraindication by many, al- 
though it is beg recommended by a few 
with reservations. There is a fear of 
embolism and of possible interference with 
the normal course of pregnancy. Some men 
are unwilling to treat a condition which 
might spontaneously clear up’ at the 
termination of pregnancy. 

The fear of embolism, however, has been 
definitely dispelled, and it is certainly a 
wise and judicious form of treatment which 
will relieve a woman of so much discomfort 
lasting over a period of from three to six 
months, especially when the treatment 
itself is so simple and is attended by prac- 
tically no risk. 

Technique. Our technique is very sim- 
ple, yet effective. The skin is sterilized with 
70 per cent alcohol. The vein is injected 
while the patient is in the upright position, 
standing on a broad platform with a railing 
around it for support. This position makes 
possible the distention of the veins and the 
easy entrance of the needle. We use no 
tourniquets and we avoid making too 
many maneuvers. Where the veins are very 
large and entrance into them is relatively 
easy, the patient may be placed in a sitting 
or recumbent position. Our only purpose 
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is to get into the vein and to see that 
obliteration does take place. 

After injection, a dry gauze sponge is 
applied at the site and compression is 
maintained by adhesive strapping. An Ace 
pressure bandage, is applied from the toes 
to the knees, and is worn by the patient 
during the period of treatment. 

The injection is repeated the following 
week, but the interval may be shorter and 
there is no contraindication to giving the 
treatment as often as every other day. We 
begin our injections below and ascend up 
the leg and thigh, but for practical pur- 
poses it makes little difference where one 
begins—obliteration takes place at the site 
of injection and involves a certain segment 
of vein. All visible and palpable dilated 
veins in the foot, leg and thigh are injected. 
Varicose veins in the groin and vulva are 
treated in the same manner. 

Materials Used. The solution used is a 
mixture of equal parts of 30 per cent 
sodium chloride and 50 per cent glucose. 
The amount at any one treatment is 10 c.c., 
usually given in one injection. A smaller 
amount suffices for the obliteration of the 
small and very superficial veins. We prefer 
this mixture of sodium chloride and glucose 
to any other sclerosing solution because it 
produces no constitutional disturbance, a 
very important consideration in a pregnant 
woman. 

There is an excellent obliteration with 
relatively little phlebitis or perivenitis. The 
pain or cramp at the time of injection, while 
sharp and intense, is very short in duration 
and disappears before the patient has her 
pressure bandage applied. There is prac- 
tically no discomfort after she leaves the 
clinic. On the other hand, there is the 
possibility of induration and slough forma- 
tion when small amounts of this solution 
infiltrate the subcutaneous tissue, but this 
accident can be and should always be 
avoided. 

In a group of thirty cases, we have 
injected a 5 per cent solution of sodium 
morrhuate. In this small group we found 
that the obliteration, while excellent, was 
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accompanied by a good deal of phlebitis 
and perivenitis. The injection was not 
immediately accompanied by pain or 
cramp, but considerable pain and discom- 
fort began several hours to several days 
after the injection and continued for many 
more days. There is, moreover, the danger 
of a constitutional reaction manifested by 
collapse with cyanosis, dyspnea, low blood 
pressure, generalized urticaria, and gastro- 
intestinal distrubances. This reaction we 
have observed in several cases of males 
and non-pregnant women. It would be 
particularly undesirable in a pregnant 
individual. 

A 10 c.c. luer syringe is used, to which is 
attached a 21-gauge needle 114 inches long, 
with medium size bevel. For very small 
veins we use a 23 to 25-gauge needle. We 
deliberately choose a large caliber needle to 
imsure ease in injection with little danger of 
spilling into the tissues. The quick and easy 
flow of blood back into the syringe and'the 
same very easy flow of sclerosing fluid into 
the vein with little pressure on the plunger 
of the syringe can only be obtained when a 
large needle is employed. This precaution 
must be taken when one uses a solution 
that will produce a slough if even a small 
amount infiltrates the soft tissue. There is, 
however, no danger of leakage from the 
puncture in the wall of the vein. Solution 
may leak into the tissues if the vein is 
transfixed, or in the process of withdrawing 
the needle. Great care should therefore be 
used in aspirating blood before any solution 
is injected and also before the needle is 
withdrawn from the vein. 

Time of Injection. Varicose veins may 
be injected at any time during pregnancy, 
from their first appearance until practically 
the termination of the period. But inas- 
much as the treatment is ambulatory and 
it is desirable that the patient remain on 
her feet after mmjections are given, we 
avoid treatment in the last month of 
pregnancy. 

Number of Injections. There is no limit 
to the number of injections that may be 
given, since this depends upon the amount 
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labor. In a few cases where there had been 


still left before delivery. In our series of some pain in previous labors, evidently 


cases one patient received as many as 
twenty-five injections. 
Table 1 gives a survey of our cases 


TABLE I 
Number of patients observed..... . 
Number of patients injected....... 731 
Number of patients reporting some 
discomfort following injection... 86 
Number of patients receiving injec- 
tion in vulval veins............. 92 


No. of Injections _No. of Patients 


I 192 
2 154 
3 112 
4+ 75 
5 57 
6 40 
7 24 
8 20 
9 16 
10 12 
II 5 
12 9 
13 3 
14 3 
15 5 
16 3 
25 I 
731 


Results. With practically no exception, 
there was decided improvement in all our 
cases. The pain, cramps, heaviness of 
extremities and fatigue disappeared. All the 
veins that were injected were obliterated, 
the swelling of foot and leg disappeared, 
and the normal contour of the extremities 
was restored. In most cases, after the first 
injection, long before there was a definite 
change in the appearance of the extrem- 
ity, there was an improvement in the 
symptoms. 

Obliteration of the veins was easily 
obtained and with remarkably little reac- 
tion as compared to the cases I observed in 
the non-pregnant woman. There was no 
vein so largely dilated that it did not yield 
to obliteration. All our patients obtained a 
more comfortable ante-partum course. 
There was an absence of discomfort during 


from straining and pressure, there was no 
such complaint after treatment. There was 
no post-partum phlebitis in our series of 
treated cases, and there was a complete 
absence of varicosities post-partum in 
those who had received sufficient treatment 
before delivery. These last few facts are 
evidence of the prophylactic value of our 
treatment. 

Varicosities of the Vulva. We have 
treated ninety-two patients presenting vari- 
cosities of the vulva, and in all but two 
there was obliteration with only one injec- 
tion. About 5 c.c. of solution was used and 
injection was made with a fine hypo needle 
with the patient in a recumbent position. 
The patient experienced a very sharp pain 
in the region of the vulva with occasional 
radiation down the groin and thigh. This 
pain lasted only a minute or two and then 
entirely disappeared. Compression at the 
site of the injection was maintained by a 
vulval pad and the patient was allowed up 
when there was no evidence of bleeding at 
the site of injection. 

There were no complications. In only 
two cases was there some tenderness to 
pressure over the obliterated thrombosed 
veins, but this fact gave little discomfort as 
compared with the pain, sense of weight, 
heaviness, itching and heat, which were the 
complaints in these cases. 

Complications. Phlebitis. There were no 
unusual nor unpleasant complications be- 
cause of the fact that our patients were 
pregnant women. There was no interfer- 
ence with pregnancy, and no untoward 
results occurred after delivery. There were, 
however, a few cases with phlebitis and 
perivenitis due to the irritating action of 
the solution, a condition which likewise 
occurs in the non-pregnant group. 

In only six instances was there much 
disability and these occurred among the 
first cases we treated. Since then we have 
been able to relieve this complication by a 
very simple form of treatment which gives 
very prompt alleviation and permits the 
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patient to continue her activities without 
discomfort. While I claim no originality for 
it, I have seen no record of this treatment 
in the literature and I offer it for what it is 
worth. The area of involvement or indura- 
tion is firmly compressed and strapped by 
strips of adhesive. These strips (about 1 
to 114 inches wide) are firmly placed 
around the part, beginning about an inch 
or two below the point of phlebitis or 
induration. Care is taken not to encircle 
completely the leg or thigh involved. Each 
successive strip is placed above the other 
so that it overlaps the preceding one for 
about half its width. This process of over- 
lapping adhesive strips continues until the 
area of induration is completely covered 
and an additional area of about 1 to 2 
inches above it is included. There is 
naturally some pain while these strips are 
applied, but the immediate relief is 
almost miraculous. The patient is able to 
walk about with little discomfort and 
is prepared for a continuation of her 
treatment. 

Slough and Ulceration. We have had 
several cases in which sloughing and ulcers 
appeared at the site of injection due to 
infiltration into the surrounding tissue. 
These cases are not considered complica- 
tions of the treatment but rather accidents 
due to faulty technique and in our series of 
cases occurred in the hands of inexperi- 
enced assistants. These accidents should 
not occur, and with more experience on the 
part of the operator, do not. We employ a 
very simple rule in the hope of avoiding 
this accident. If there is the slightest doubt 
as to whether the needle is in the vein, 
regardless of the appearance of blood in the 
syringe, we strongly advise against injec- 
tion. It is wiser to withdraw the needle and 
seek another site for injection. The slightest 
evidence of pain or a burning sensation 
when not more than one drop is injected 
should halt the injection. There is no imme- 
diate painful sensation when the solution 
is properly injected into the vein. 

If infiltration does occur, about 5 to 10 
¢.c. of normal saline is injected into the 
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surrounding tissue. If induration occurs, it 
will be relieved by the method of adhesive 
strapping as described for phlebitis. If a 
slough occurs it should be excised and the 
resulting ulcer treated by this same 
method. Healing takes place with very 
little scarring. 

Some Interesting Observations. We have 
been able to make a number of interesting 
observations during the course of treat- 
ment of these cases. We have noticed that: 

1. Obliteration by injection of sclerosing 
solution was more effective and complete 
than in the non-pregnant; fewer injections 
were required. The probability is that these 
newly formed veins are more susceptible to 
the irritation of the solution. 

2. Relief of symptoms occurred even 
after one injection. 

3. Although the disease is progressive, 
yet after the injections we observed no 
new varicosities appearing in the treated 
extremity. 

4. There were no cases of post-partum 
phlebitis in our treated cases. I can recall 
four patients who failed to report for treat- 
ment and in whom phlebitis occurred dur- 
ing the post-partum stage. We feel certain 
that these cases could have been prevented 
by ante-partum treatment. 

5. We have observed a distinct type of 
varicosity not seen in the non-pregnant 
woman, whose presence should suggest a 
diagnosis of pregnancy. We hope to 
make a further study to substantiate this 
observation. 

6. General concepts of the cause of vari- 
cose veins in pregnancy need modification; 
pressure upon the internal iliac vessels is 
not a factor; some toxin or hormone is 
present to bring about the dilatation of 
veins. 

7. All women are potential varicose vein 
cases; no woman appears exempt; varicosi- 
ties may appear very early in childbearing 
period, but in many cases not until 
the woman has had a large number of 
pregnancies. 

8. Relatively large number of pregnant 
women have varicosities, 
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CONCLUSIONS 


1. Varicose veins produce more discom- 
fort and pain than is realized and for that 
reason should be actively treated. 

2. Pregnancy is no contraindication to 
the injection treatment and treatment may 
be given from the first to the ninth month 
of pregnancy. 

3. Relief of symptoms is quickly ob- 
tained. 

4. There is an important prophylactic 
value of the treatment in the prevention of 
post-partum phlebitis and the disappear- 
ance of varicosities during the post-partum 
state. 
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5. It is probable that recurrence of veins 
with subsequent pregnancies will be less 
marked and less troublesome. This con- 
clusion cannot be definitely established but 
will be determined by our follow up and a 
subsequent report of our treated cases. We 
have had an opportunity to follow a few 
cases during a subsequent pregnancy but 
these are too few upon which to base any 
worth while conclusions. 

I wish to acknowledge my appreciation to 
Dr. Samuel A. Cosgrove, Medical Director of 
the Margaret Hague Maternity Hospital for 
advice and help in the development of the 
Varicose Vein Clinic and in the preparation of 
this report. 


THE major troubles that may affect the foundation of the body, the 
feet, are in the order of their incidence, (1) the weak, or flat foot; (2) 
depression of the anterior arch, contracted toes, anterior metatarsalgia or 


Morton’s toe; (3) hallux valgus, or bunion. 
From—‘“‘ From Head to Foot” by Armitage Whitman (Farrar & Rinehart). 


4 
| 


THE TREATMENT OF AMENORRHEA OF ENDOCRINE 
ORIGIN* 


Seymour H. M.D. 


Assistant Obstetrician and Endocrinologist, Jewish 
Hospital 


CHARLES BIRNBERG, M.D. 


Associate Obstetrician and Endocrinologist, Jewish 
Hospital 


AND 


LAWRENCE KuRZROK, M.D. 


Assistant Obstetrician and Endocrinologist, Jewish Hospital 


BROOKLYN, NEW YORK 


mained a perplexing problem, whether 

the amenorrhea be primary, men- 
struation never having been initiated, or 
secondary, the function having ceased in a 
previously menstruating woman. 

It is now well known that normal 
menstruation depends on the action on the 
endometrium of the two hormones, estrone 
and progesterone, produced by the ovary 
as a result of pituitary stimulation. It is 
necessary to differentiate normal menstrua- 
tion which occurs from a secretory or 
premenstrual endometrium from cyclical 
bleeding which may occur simply from a 
proliferative endometrium. It appears that 
anormal woman may exhibit either or both 
types of bleeding corresponding respec- 
tively to the ovulatory and anovulatory 
cycles in the macacus rhesus monkey. 
Cyclical bleeding has been produced in 
- castrated women by the administration of 
estrone (Werner and Collier), but if estrone 
is given first and followed by progesterone, 
true menstruation from a premenstrual 
endometrium may be brought about 
(Kaufman). 

It has been suggested that the onset of 
menstruation is due to a specific hormone 
or “bleeding factor” acting directly on the 
uterus and arising from the anterior 
pituitary or some other source. In support 
of the theory of pituitary origin, it has been 
noted (Kurzrok, Kirkman and Creelman) 


OF in treatment of amenorrhea has re- 


that gonadotropic hormone appears in the 
urine during the first day of the period, 
indicating pituitary activity at this time. 
More recently, bleeding has been produced 
in hypophysectomized monkeys by the 
injection of estrone (Smith, Tyndale, 
Engle). This work and the production of 
bleeding in castrated women by estrone 
administration would seem to indicate that 
neither the pituitary nor the ovary Is neces- 
sary to produce uterine bleeding. It is felt 
that the endometrium itself is the most 
likely source of the ‘‘bleeding factor.” 

The simple presence of the proper 
hormones in the circulating blood of a 
woman is not always sufficient to produce 
menstruation. It is necessary to have a 
uterus which is capable of responding to 
the stimulation of these hormones. This is 
not the case in many amenorrheic women, 
who often exhibit genital hopoplasia of a 
marked degree. In these patients, the 
hormone level may be quantitatively 
within normal limits but no menstruation 
occurs due to the failure of the uterus to 
develop to an extent sufficient to respond 
to hormonal stimulation. However, large 
doses of estrone may build up such uteri to 
a point where they are able to respond 
again to the hormonal influence of their 
own ovaries. 

It is clear from the multiplicity of factors 
concerned in the menstrual cycle, that 
successful therapy must rest on a careful 
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and accurate diagnosis of the particular 
defect in each case. Attempts simply to 
treat symptoms without determining the 
underlying causes are doomed to failure 
and can only bring discredit to endocrine 
therapy 

The problem before us is to determine 
whether the patient’s ovaries are function- 
ing, and if so, whether normally or sub- 
normally. If this function is impaired, is the 
defect primarily in the ovary or secondary 
to a primary defect in the function of the 
pituitary, thyroid or other gland? Is the 
end organ (uterus) normally developed? 
Is the general health of the patient a 
contributing factor? 

Investigation should follow a definite 
plan. A careful history is taken and a 
general physical examination done, noting 
skeletal development, presence and type of 
obesity, hair distribution and secondary 
sex characteristics. Note is made of the 
development of external genitals, vagina 
and uterus. Eyegrounds are examined and 
visual field determinations done where 
indicated. Laboratory tests include basal 


metabolic rate, sugar tolerance, blood 


count, blood cholesterol, x-ray of sella 
tursica, determination of hormone content 
of the urine, and endometrial biopsies. 

Histologic examination of the endo- 
metrium at stated intervals is probably the 
most important diagnostic procedure at 
our command. This is easily done without 
anesthesia, using a small suction cannula 
curette. The procedure is based on the 
work of investigators (Hitschman and 
Adler, and others) who correlated the cyclic 
changes in ovaries and uterus and showed 
that the uterine mucosa reflects accurately 
the changes occurring in the ovary. Where 
the normal ovarian function is disturbed, the 
endometrial cycle shows a corresponding 
deviation from normal. 

Hormone determinations done on the 
urine may show one of four responses 
(Kurzrok). These are: 

1. Prolan absent, estrone present. This is 
a normal finding. If found during amenor- 
thea, it means that both the pituitary and 
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ovaries are functioning, and amenorrhea 
may be simply due to hypoplasia of the 
uterus. 

2. Prolan absent, estrone absent. This 
means lack of ovarian function, probably 
secondary to pituitary failure. 

3. Estrone absent, prolan present. This 
is significant of ovarian failure with pitui- 
tary activity. It is a common finding in the 
menopause. 

4. Estrone present, prolan present. This 
is the normal finding just preceding ovula- 
tion. It is an unusual finding in amenorrhea 
but may be present early in the menopause. 

General Data. This report deals with 
observations made on twenty patients with 
amenorrhea. Patients were observed for a - 
period of from four to twenty-seven 
months. There were eighteen cases of 
secondary amenorrhea and two of primary 
amenorrhea. In the secondary cases, dura- 
tion of amenorrhea ranged from four 
months to ten years. Ages of the patients 
varied from 16 to 32 years. Most of the 
patients had had some sort of therapy 
attempted before coming to the clinic. 

Therapeutic Measures. 1. Attention to 
General Health. An attempt was made to 
investigate and correct any deficiencies in 
the general health of the individual. This 
included treatment of anemia, obesity, 
malnutrition and vitamin deficiency, also 
the treatment or removal of obviously 
infective foci. 

2. Estrogenic Hormone. It has been 
definitely demonstrated that estrone stimu- 
lates the growth of uterine muscle. Most 
cases of amenorrhea of any duration, 


regardless of the primary cause, show 


some degree of uterine hypoplasia. These 
atrophic uteri are incapable of normal func- 
tion. When large doses of estrone are given, 
definite enlargement of the uterus occurs 
and proliferative changes take place in 
the endometrium which are followed by 
bleeding. 

Since the pituitary and ovary have a 
reciprocal activity, it has been claimed that 
administration of large doses of estrone 
should inhibit pituitary activity, whereas 
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stopping the estrone therapy should release 
the pituitary to flood the circulation with 
its hormones. This “pituitary release” 
phenomenon has been cited (Holweg) to 
explain the uterine hemorrhage which 
occurs after large doses of estrone. Corpora 
lutea have been produced (Clauberg) in 
the ovaries of infantile mice by the 
administration of estrone, indicating pitui- 
tary activity through “release phenome- 
non.” On the other hand, suppression of 
ovulation has been produced experimentally 
(Hisaw) by continued administration of 
large doses of estrone, probably due to 
pituitary depression. 

Thirteen patients were treated with 
estrogenic hormone, given intramuscularly 
in the form of progynon-s (Schering) and 
amniotin (Squibb). Dosage varied from 
10,000 international units weekly to 50,000 
iu. twice weekly, and total dosage from 
170,000 I.u. tO 2,705,000 I.u. 

In every case where atrophy of the 
uterus was present, enlargement of this 
organ was accomplished, in many cases to 
normal size. Occasionally, extensive and 
prolonged treatment was necessary before 
uterine growth was initiated. In cases 
where therapy was discontinued and men- 
struation did not persist, rapid involution 
of the uterus occurred and in a short time, 
a return to the original atrophic condition 
was noted. Reinstitution of treatment in 
these cases again produced uterine growth. 

Of the thirteen patients treated with 
estrone (two primary and eleven second- 
ary), bleeding was brought about in all 
cases. One patient became pregnant while 
under therapy after eight months of 
amenorrhea. In this case, true menstrua- 
tion and not simply cyclical bleeding was 
produced. Four patients continued to 
menstruate regularly after therapy was 
discontinued. All four were cases of second- 
ary amenorrhea. One of these patients 
became pregnant following four normal 
menstrual periods after treatment was 
stopped. 

Bleeding occurred during the constant 
administration of estrone, in most cases at 
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intervals of about one month. Bleeding 
also occurred within a short time following 
withdrawal of the hormone. Normal pre- 
menstrual molimena were associated with 
bleeding, breast enlargement occurred reg- 
ularly and occasionally the breasts were 
painful. A very prominent feature was the 
marked improvement in the mental con- 
dition of these patients with the onset of 
cycles of bleeding. They were much hap- 
pier, took a greater interest in life and 
felt that they were no longer set apart from 
other women. We have not seen the severe 
headache which has been noted (R. Kurz- 
rok) following administration of large doses 
of estrone. 

3. Progesterone. ‘To produce true men- 
struation in amenorrheic women, it was 
found necessary (Kaufman) to give estrone 
(250,000 i.u.) during the first half of the 
cycle, followed by progesterone (335 i.u.) 
during the latter half. In this study, we 
have not attempted to produce menstrua- 
tion in this manner because of the difficulty 
in obtaining the large amounts of the 
hormone required and because of the 
purely substitutive nature of the therapy. 

4. Gonadotropic Hormone. This type 
of therapy would seem to be ideal where 
the ovary has failed and the pituitary is 
inactive. When the urine or blood show an 
increased amount of prolan, indicating full 
pituitary activity, gonadotropic hormone 
is obviously valueless. In addition, it 
must be realized that, where pituitary 
deficiency has been demonstrated, the 
use of gonadotropic extracts to stimulate 
ovarian function is at best a therapy of 
purely substitutive nature, as these ex- 
tracts have no effect on the pituitary 
gland itself. 

It has been shown (Geist; Hamblen and 
Ross) that the present available pregnancy 
urine extracts do not produce follicle 
development in humans. Patients were in- 
jected with antuitrin-s before operation 
for uterine fibroids and it was found at 
operation that primordial follicles were not 
stimulated but that there was an arrest 
of follicular development with formation 
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of follicle cysts. Recently, pregnant mare’s 
serum has been used as a gonadotropic 
agent. However, failure in producing men- 
struation has been reported (Frank et al.) 
in four cases using doses of 60 to 510 rat 
units. 

In this study, gonadotropic hormone 
derived from pregnancy urine (follutein, 
Squibb and antophysin, Winthrop) was 
used where the diagnosis of pituitary fail- 
ure was made, together with aqueous 
extract of the pituitary gland (Squibb). 
Five patients were treated in this manner 
(all secondary amenorrhea). In two cases, 
treatment failed completely. One patient 
raenstruated once after two and one-half 
months of therapy with 200 rat units 
weekly. Another menstruated for a period 
of one year while under treatment, re- 
ceiving 200 rat units weekly. The fifth 
patient, after fourteen months of amenor- 
rhea, menstruated from a premenstrual 
endometrium following administration of 
800 r.u. of gonadotropic hormone com- 
bined with 8 c.c. of anterior pituitary 
aqueous extract given over a period of one 
month, together with a small amount of 
thyroid. Another period occurred three 
months later under continued therapy in 
the same dosage. Two and one-half months 
after this, the patient was found to be 
two months pregnant and was delivered 
at term of a normal child. Following de- 
livery, the patient menstruated regularly 
for a period of six months when amenor- 
rhea again occurred. Therapy for two 
months has been unsuccessful to date. 

5. Thyroid. Thyroid therapy is indi- 
cated where there is a reduction in the 
basal metabolic rate. This may be primarily 
due to thyroid deficiency or secondary to 
deficiency of pituitary thyrotropic hor- 
mone. In most cases, thyroid was given in 
conjunction with some other form of 
therapy. 

In connection with thyroid therapy, it 
would be well to mention a condition 
which has been called “nutritional hypo- 
thyroidism” (?). It occurs as a rule in 
young girls who believe themselves to be 
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too fat and undertake rigid reducing diets, 
These diets are low in fats and carbo- 
hydrates and high in proteins. The patients 
lose weight but become tired, listless and 
“‘run down” and soon develop amenorrhea, 
Basal metabolic rate is low and estrone is 
absent from the urine. Administration of 
thyroid and estrone fails to help these 
patients, but a cure is soon effected by 
giving a high caloric diet, high in fats, 
carbohydrates and vitamins. 

6. X-ray. Low dose irradiation (stimu- 
lating doses) of the pituitary or ovary has 
been used with some success. In forty-nine 
amenorrheic women, Mazer and Spitz 
were able to reéstablish periodicity in 49 
per cent. Of three patients with primary 
amenorrhea, one gave a satisfactory result. 
I. I. Kaplan recently reported 117 cases 
of secondary amenorrhea treated by irra- 
diation of ovary, pituitary and thyroid 
with good results in 67 per cent. 

Experimental work (Scholz) on dogs has 
indicated that rradiation of brain tissue is 
not unassociated with danger. Multiple 
areas of necrosis were found, with marked 
degenerative changes in the intracerebral 
blood vessels of young dogs exposed to 1 or 
2 erythema doses. Clinical changes were 
apparent after a latent period. 

In this series, x-ray stimulation of the 
Ovaries was attempted in three cases. In 
none of these were we able to produce 
bleeding. X-ray stimulation of the pitui- 
tary was not attempted. 

7. Dilatation of the Cervix. One of 
us (C. H. B.) has recently demonstrated a 
pituitary response to dilatation of the 
cervix, indicated by the appearance of 
prolan in the urine shortly after this 
procedure is done. In addition, we have 
noted that in patients with hypomenor- 
rhea and oligomenorrhea, endometrial bi- 
opsies often resulted in generous menstrual 
periods. It is believed that these are the 
result of pituitary stimulation produced 
by the dilatation of the cervix incidental 
to the biopsy. 

With this in mind, an attempt was made 
to stimulate gonadotropic activity in this 
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manner when the diagnosis of pituitary 
failure was made. As many of our patients 
are virgins, this procedure was used in 
only two cases. In one, weekly cervical 
dilatation with Hegar dilators produced 
two menstrual periods at an interval 
twenty-eight days after two years of 
amenorrhea. In the other, repeated cervical 
dilatations over a period of four months 
produced two periods after other methods 
of therapy had failed to produce bleeding. 
Following this, the patient bled every 
month for frve months and then became 
pregnant after twelve years of sterility. 


CASE HISTORIES 


Caset. B.S., age 24, complained of amen- 
orrhea for six months and sterility for two 
years. Her periods began at 12 years, were 
regular until two years before examination, 
then became irregular and finally stopped. The 
patient was obese with girdle distribution and 
male escutcheon. The breasts were obese but 
underdeveloped, the external genitals atrophic, 
uterus small, vagina shallow. The basal meta- 
bolic rate was minus seven. Urinary estrone was 
negative and prolan positive. Three endometrial 
biopsies at weekly intervals showed mid- 
interval endometrium. X-ray of the sella was 
negative. A diagnosis of ovarian failure was 
made. 

Therapy consisted of the administration of 
estrone, 10,000 I.u., twice weekly, thyroid 3 gr. 
daily, and dietary restriction. Under this 
régime, the patient bled monthly for a period of 
five months. Treatment was discontinued and 
the patient continued to menstruate. After four 
normal periods, amenorrhea again developed 
and the patient was found to be pregnant. 

Case. M. M., age 22, single. This patient 
had never menstruated except for slight bleed- 
ing six years before. She was thin, fair skinned, 
of feminine demeanor and female escutcheon. 
The breasts were normally developed. The 
external genitals were atrophic, the uterus and 
cervix about 1 inch Jong. Basal metabolic rate 
was plus 1 per cent. X-ray of the sella was 
normal. Urinary estrone was negative, prolan 
positive. Endometrial biopsy was not done. 
The sugar tolerance test was normal; blood 
cholesterol 131. A diagnosis of primary ovarian 
insufficiency was arrived at. 
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Therapy consisted of administration of es- 
trone, 40,000 i.u. twice weekly. Bleeding 
began within two months and continued at 
intervals of five or six weeks. The uterus 
grew to normal size, the breasts enlarged 
and the patient’s mental condition showed 
marked improvement. She was much happier 
and livelier. After one year, estrone therapy 
was discontinued and bleeding promptly 
stopped. X-ray therapy was given to the ovaries 
with no effect. In three months, the uterus and 
cervix had regressed to their original condition. 
With the failure of x-ray stimulation, estrone 
was again given. The patient began to bleed 
within one month and the uterus again en- 
larged to normal size. This patient received a 
total of 2,700,000 I.u. of estrone. 

Case 11. J. G., age 28, married ten years. 
She had begun to menstruate at 12 years of 
age, but periods were always irregular, and 
she had been amenorrheic for fourteen months. 
Two living children had been born and there 
had been two abortions, one spontaneous and 
one induced. The patient was obese with girdle 
distribution, had a male escutcheon, obese 
breasts, normal external genitals. The uterus 
was normal in size. The basal metabolic rate 
was minus 10 per cent. X-ray of the sella 
appeared normal, and the visual fields were 
also normal. Urinary estrone was negative, 
prolan negative. Endometrial biopsy showed 
a resting endometrium. The diagnosis was 
hypopituitarism. 

Therapy consisted of 200 r.u. of gonadotropic 
hormone weekly plus 2 c.c. of aqueous pituitary 
extract and 1)4 gr. of thyroid daily. After one 
month of treatment, patient bled and biopsy 
showed premenstrual endometrium. Continued 
treatment resulted in another period three 
months later; two and one-half months after 
this, the patient was found to be two months 
pregnant. Pregnancy went to term and a nor- 
mal child was delivered. Following delivery, 
patient menstruated regularly for a period of 
six months and then became amenorrheic again. 
Therapy for two months has been unsuccessful 
to date. 

Case iv. C. G., age 20, married, had had 
amenorrhea for fifteen months and had gained 
100 pounds in two years. She began to menstru- 
ate at 14 years of age, and had always been 
irregular. She was tall, obese, with girdle 
distribution, had coarse hair of male distribu- 
tion and was sluggish in appearance. The 
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breasts were obese, the external genitals, cervix 
and uterus normal. The basal metabolic rate 
was minus 6 per cent. X-ray of the sella tursica 
was normal. Blood cholesterol was 209, and 
the sugar tolerance was increased. Urinary 
estrone and prolan were both negative. Endo- 
metrial biopsy showed an interval endometrium. 
Hypopituitarism was considered the difficulty. 

Therapy consisted of 200 r.u. of gonadotropic 
hormone plus 2 c.c. of anterior pituitary ex- 
tract weekly with thyroid 3 gr. daily and diet of 
800 calories. Patient was treated for four 
months without result except for some loss of 
weight. Cervical dilatation at weekly intervals 
was done in an attempt to stimulate pituitary 
gonadotropic activity and two periods were 
produced at intervals of twenty-eight days. 
Dilatation was then discontinued and the 
patient ceased to menstruate. 

Case v. R. B., age 32, married, had been 
amenorrheic for five years and sterile for twelve 
years. Her periods began at 16 years of age and 
always were irregular. She had gained 35 
pounds in weight in two years. Obesity of girdle 
distribution was present, with male escutcheon 
and normal external genitals. The entire uterus 
was I inch in length. The basal metabolic rate 
was minus 2 per cent, the sugar tolerance 
normal, urinary estrone and prolan negative. 
X-ray of the sella was normal. Blood cholesterol 
was 220 mg. Repeated endometrial biopsies 
showed an interval endometrium. Diagnosis: 
Hypopituitarism with genital hypoplasia. 

Therapy consisted of low caloric diet and 
thyroid 1)% gr. daily. Estrone 50,000 i.u. was 
given twice weekly for a period of one month 
to produce uterine growth. The uterus enlarged 
practically to normal size, but no bleeding 
occurred. Cervical dilatation was then done at 
weekly intervals for four months and bleeding 
was produced twice at an interval of two 
months. Therapy was discontinued, except for 
a small dose of thyroid, and the patient con- 
tinued to menstruate at monthly intervals for 
five months. She became amenorrheic again, 
was found to be pregnant and was delivered at 
term of a normal child. 

Case vi. A. J., age 25, single, was amenor- 
rheic for four years. Her periods began at 14 
years of age, were regular until six years before, 
then became irregular and finally stopped four 
years before. This patient was tall and thin, 
with feminine demeanor, slight hirsuties of face 
and extremities, female escutcheon, atrophic 
breasts, and normal external genitals. The 
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entire uterus was about 1 inch long. Endo- 
metrial biopsy was not done. Urinary estrone 
was negative, prolan positive. The basal meta- 
bolic rate was plus 4 per cent. X-ray of the sella 
was normal, as was sugar tolerance. Blood 
cholesterol was 228 mg. Diagnosis: Ovarian 
(secondary) failure with genital aplasia. 

Therapy consisted of estrone, 50,000 i.u. 
weekly. Bleeding was produced in six weeks 
but no enlargement of the uterus. Estrone 
dosage was increased to 40,000 i.u. twice 
weekly. After four weeks, patient bled pro- 
fusely for 2 weeks and uterus was found to 
have grown to approximately normal size. 
Estrone was continued in dosage of 50,000 i.u. 
weekly and the patient continued to bleed for 
three or four days at intervals of about one 
month. A very distinct change took place in 
her personality. Whereas before therapy she 
had been retiring, moody and often depressed, 
she became happy, alert, lively and aggressive. 
Definite enlargement and development of the 
breasts has occurred. This patient is still 
under treatment. 


SUMMARY 


Careful investigation and accurate di- 
agnosis are a prerequisite for successful 
therapy in amenorrhea of endocrine origin. 

Twenty cases of amenorrhea were 
treated with various therapeutic agents. 
Of thirteen patients treated with estrogenic 
hormone, bleeding and enlargement of the 
uterus with improvement in secondary 
sexual characteristics was produced in every 
case. One patient became pregnant while 
under treatment after eight months of 
amenorrhea. Four patients continued to 
menstruate after treatment was discon- 
tinued, and one of these subsequently 
became pregnant after three years of 
sterility. 

Gonadotropic hormone was used in five 
cases and bleeding accomplished in three. 
One of these three later became pregnant. 

X-ray, in stimulating doses to the 
ovaries, has been unsuccessful in three 
cases. However, as this was used only in 
those cases where vigorous therapy by 
other methods had failed, this poor result 
is not so significant as if the cases had been 
unselected. 
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Dilatation of the cervix to produce men- 
struation through pituitary stimulation 
was successful in the two cases in which 
it was attempted. One of these patients 
later became pregnant after twelve years 
of sterility. 

We wish to thank the Schering Company, 
E. R. Squibb and Sons, and the Winthrop 
Chemical Company for their codperation in 
supplying the large amounts of endocrine prod- 
ucts used in this study. 
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THE surgical treatment of goiter has produced abundant material 
capable of establishing beyond controversy the fact that the goitrous dis- 
ease is from first to last a disease of the thyroid gland. Basedow’s disease 
without changes in the thyroid gland does not exist. 

From—*“ Diseases of the Thyroid Gland” by Arthur E. Hertzler (Mosby). 
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N 1937, the author’ reported a series of 
thirty-eight cases of trichomonas vagi- 
nalis vaginitis treated with vioform 

ointment (Ciba). Since that report, an addi- 
tional seventy-one cases have been treated, 
using the same technique. Three of the 
total of 109 patients did not remain under 
treatment, and therefore are not included 
in this report. 


TABLE I 

Number of cases................ 106 
Cures 

Failures 

Recurrences 


Two patients were treated, not only with 
vioform ointment, but with carbarsone, 
silver picrate, and floraquin. In spite of all 
this treatment, cures were not effected. The 
only conclusion which can be drawn from 
these failures is that none of the methods of 
therapy eradicated the primary source of 
the infestation. 

Seven of the patients treated were 
pronounced cured, as judged by the stand- 
ards laid down by Adair and Hesseltine,? 
and by Angelucci,*? but after varying 
periods of time the condition recurred. Cure 
indicates that the patient (without treat- 
ment) “has passed through two menstrual 
periods without recurrence of symptoms, 
and there is no evidence of the disease on 
clinical appearance or smear.” Recurrences 
were treated by a modification of the vio- 
form technique which will be discussed 
later. 


TRICHOMONAS VAGINALIS VAGINITIS 
FURTHER STUDIES IN THE USE OF IODOCHLORHYDROXYQUINOLINE* 


F. B. ZENER, M.D. 
PORTLAND, OREGON 


Our experience with the original tech- 
nique has revealed some disadvantages 
which should be discussed: ( 1) scrubbing 
the vagina with green soap in the acute 
cases of vaginitis is very painful, and, at 
times, impossible without the use of a 
general anesthetic; (2) there is a prolonged 
spread of the ointment over the vagina and 
vulva which makes wearing of a pad 
imperative to protect the clothing. The pad 
is very irritating to an already inflamed 
area. 

There are two features which favor the 
use of the ointment: (1) the exceptionally 
high percentage of cures effected. (2) the 
rapidity with which subjective symptoms 
subside. 

Followmg the publication of the pre- 
liminary report of this technique, a series of 
determinations of the hydrogen ion con- 
centration of vaginal secretions was com- 
piled, using unselected patients without 
trichomonas vaginalis vaginitis (normal), 
and patients with trichomonas vaginalis 
vaginitis (pathologic). The ratio between 
the normal and pathologic cases was 
approximately two to one. 

The method of determination was as 
follows: the vaginal tract was thoroughly 
flushed out with 10 c.c. of normal saline 
solution with a pH of 7. Care was taken to 
recover all of the flushing solution. The 
specimen was centrifuged to remove sus- 
pended organic material, and the solution 
compared with known standards in a 
colorimeter, as shown in Table 11. 


TABLE II 
Range of pu Indicator 
4.6-5.4 Bromcresol 
5.2-6.8 Chlorphenol 
6.8-8.4 Phenol red 


* The author wishes to express his appreciation to the Ciba Pharmaceutical Company whose coéperation has 
made this study possible. He also wishes to thank Dr. Norman A. David, Professor of Pharmacology, University of 
Oregon School of Medicine, and Fred J. Kohlruss and Arthur Istvanovich, both of the University of Portland 
College of Science, for assistance rendered during the course of this study. 
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While this method is not so exact as 
would be the use of an electric potentiom- 
eter, still it gives a fairly accurate reading 
which is the average for the entire vaginal 
tract. 

The results of the determinations on a 
series of 200 patients (a total of nearly 400 
determinations) are given in Table 111. 


TABLE 
pH Range for| pH Average 
Group for Group 


* Only one reading above px 6.8 was encountered, 
rising from pH 4.8 during the disease to px 7.5 following 
treatment for vaginitis. 


In general, it was found that the more 
acute the vaginitis and the greater the 
number and the more active the organisms, 
the lower was the hydrogen ion concentra- 
tion. It was hoped that a rise in the 
hydrogen ion concentration of the vaginal 
tract would make the environment as 
unfavorable as possible for the parasite. 
The aim was to raise the pu of the vagina, 
and, even more important, to maintain the 
new level for the longest possible time. 

Magnesium trisilicate powder was con- 
sidered the most effective agent for this 
purpose. Vioform, an efficient protozo- 
acide,‘ which is more effective in an alkaline 
medium, was added. The two powders 
were combined in the proportion of one 
part vioform and nine parts magnesium 
trisilicate, approximately 50 gr. being used 
per treatment. 

The treatments were carried out tri- 
weekly by means of a Shelanski® insufflator. 
At first they were discontinued during the 
menses, but recently continuous treatments 
have been given, resulting in more rapid 
cure. It is not necessary to scrub the vagina 
before treatment except during the menses. 
At that time the vagina is irrigated with 
24 per cent salt solution,® dried with cotton, 
and insufflated. 
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The results obtained were: 


Cures 
Recurrences 


In patients who received vioform by 
mouth in addition to vaginal treatment 
with vioform powder, the results were: 


Cures 


Where vioform powder was given only 
vaginally, there were: 


Cures 
Recurrences 


* The series of 28 cases are bed patients at the 
Oregon State Tuberculosis Hospital, Salem, Oregon, 
who have been treated through coéperation of Grover 
C. Bellinger, m.p., Superintendent. We wish to express 
our appreciation for his helpfulness. 


Fifteen patients with pruritus ani et 
vulvae, who had received very extensive 
therapy of various types prior to coming 
under the author’s care, were also treated 
with vioform. Ten have been relieved of all 
symptoms and are pronounced cured. The 
remaining five are still under treatment and 
show marked improvement. 

To date, there have been no recurrences 
among the patients treated with vioform 
powder and vioform orally. However, 
recurrences occur in from 5 to Io per cent 
of the patients where the vagina only is 
treated. It is our belief that the primary 
source of infestation is not reached by 
vaginal treatment alone. 

A factor in the recurrences in this series 
is the exclusive use of bed pans with 
resulting failure properly to cleanse the 
parts after toilet. Cases of trichomonas 
vaginalis vaginitis developing after surgery 
in well run hospitals are not due, as is 
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generally assumed, to poor technique on 
the part of the nursing staff. Rather, the 
author believes, the infections are due to 
the fact that following stool passage, it is 
impossible for the patient or nurse to 
cleanse the parts in any manner other than 
from the rectum over the vulva, thereby 
favoring vaginal infection where the organ- 
isms are present in the intestinal tract. 

Vioform has been used in combination 
with glycerin in the treatment of tricho- 
monas vaginalis vaginitis, with remarkable 
success. Huffman’ reports a series of four- 
teen cases treated with a 6.6 per cent 
suspension of vioform in glycerin with 100 
per cent cures. Peterson® treated a series of 
500 cases with a paste of 15 Gm. of vioform 
in 22 c.c. of glycerin, with cures in 99.8 per 
cent. Seven of his series were refractory to 
other forms of treatment but were cured 
with vioform paste. 

The advantages of the powder therapy 
over the vioform ointment appear to be: 

1. Magnesium trisilicate is very efficient 
in rendering the environment (vagina) 
unfavorable to the trichomonas by elevat- 
ing the hydrogen ion concentration. 

2. There is not so much soiling of the 
clothing when vioform powder is used, as 
compared to the ointment. 

3. The cost of treatment is very much 
less than with any other form of therapy 
that is to be considered equally effective. 

4. Vioform is very slightly if at all toxic 
in any dosage. 

No untoward (toxic) effects have been 
noticed in our clinical experience with 
vioform, nor has a search of the literature 
revealed any reports of unfavorable reac- 


tions—whereas reports are available of | 


toxic reactions to other preparations used 
in the treatment of this condition. 

Several of the most popular compounds 
used in this condition are arsenicals. It is 
known that the rate of absorption of 
arsenic from the vagina Is nearly as great as 
from the gastrointestinal tract. Therefore, 
the possibility of mtolerance to arsenic 
must always be borne in mind when one of 
these compounds is used. 
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Campbell’ has reported a case of arseni- 
cal tolerance in which systemic reaction 
and exfoliative dermatitis developed. The 
patient had been treated for lues several 
years before with acetphenarsine (109) and 
had developed symptoms of intolerance, 
Serology was negative for two years 
preceding an attack of trichomonas vagi- 
nalis vaginitis. After 40 gr. of stovarsol had 
been administered vaginally over a period 
of five days, the patient developed acute 
symptoms of arsenical intolerance, and was 
hospitalized with an exfoliative dermatitis, 

Schauffler observed three cases of in- 
tolerance to an arsenical preparation (deve- 
gan) when administered intravaginally. 

Epstein!! reports a death from acute 
arsenical degeneration of the liver where a 
total of only 5.0 Gm. of carbarsone was 
given to a woman for amebiasis. 

Silver picrate is also capable of producing 
toxic reactions, both local and systemic. 
The manufacturers of the compound warn 
against the use of alkaline douches or tub 
baths, while silver picrate is being used. 
Silver picrate, in the presence of an alkali, 
decomposes into free silver and picric acid. 


Mrs. R. W., complained of vaginal discharge, 
burning and itching of the perineum, vulva and 
vagina, and pain in the lower abdomen. On 
examination, she was found to be suffering from 
an acute trichomonas vaginitis, complicating 
a cystocele, rectocele and laceration of the 
cervix. She also had a retroversion of the uterus 
and chronic appendicitis. 

As she lived some distance away snl could 
report for treatment only at intervals of a week 
or more, it was decided to use silver picrate to 
clear up the vaginitis. She was given one 
insufflation in the office, and instructed to use 
a 2 gr. suppository each night for six nights. On 
the third day there developed a severe burning 
of the vagina, vulva and perineum, accom- 
panied by marked swelling. The next day, the 
condition had extended over the entire body, 
and there was unbearable general pruritus, ac- 
companied by generalized erythema. The pa- 
tient was hospitalized for ten days before the 
symptoms subsided. 

Since the vaginitis remained, devegan and 
later floraquin were resorted to in an attempt 
to eradicate the parasites. Both treatments 
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were without permanent results. Later, insuffla- 
tions of vioform powder resulted very quickly 
in a cure, and after four months there has not 
been a recurrence of the symptoms or of the 
parasite in the vaginal secretion. 


Recently the author has observed a 
similar case of silver picrate reaction 
through the courtesy of Dr. Thomas C. 
Saunders. The patient had received only 
four insufflations of silver picrate (by an 
osteopath) when she developed a gen- 
eralized reaction similar to that in the 
case just discussed. 

There are many explanations advanced 
for the recurrence of the condition. Hus- 
bands are frequently blamed for reinfesta- 
tions occurring in their wives. The author 
believes that this cause is of almost 
negligible significance. Whenever a woman 
suffers a recurrence, the author requires 
that the husband be checked by a compe- 
tent and interested urologist.!? It is our 
believe that considerably less than 10 per 
cent of recurrences can be laid to sexual 
relations. 

The other explanation offered, which 
seems to be most logical, is that the parasite 
is harbored in the rectum, and that recur- 
rences are the direct result of the continued 
presence of the organism in the individual. 
The occurrence of the disease in infants and 
children lends support to this theory. 

Other cases reported below also support 
the theory of the rectal origin of the 
parasite. 


Baby W., aged 3 months, was brought in for 
examination because the mother noticed a thin 
purulent vaginal discharge with redness and 
swelling of the external genitalia. The baby had 
frequent, loose, irritating stools for several days 
before the vaginal discharge appeared. Smears 
from the vagina were negative for Neisserian 
infection. A saline suspension of the discharge 
revealed many active trichomonads. A similar 
examination of the stool revealed an organism 
which appeared identical. In addition to local 
treatment, 1 gr. of vioform was given orally 
for the next two weeks. On re-examination, no 
trichhomonads were found. During the ensuing 
eighteen months, there has been rio recurrence 
of the disease. 
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B. B., aged 4 years when the diagnosis of 
trichomonas vaginalis vaginitis was first made, 
has been pronounced cured several times fol- 
lowing treatment with many techniques and 
drugs. The patient was absent from our care for 
a period of two years. The mother states that 
the child, now 8 years of age, has had the habit 
of cleansing herself after toilet by wiping from 
the anal region forward over the external 
genitalia. When there is a recurrence, the child, 
on question, will admit that she ‘‘forgot and 
wiped the wrong way.” The stools, as well as 
the vaginal secretions, were teeming with 
trichomonads which the author was unable to 
distinguish one from the other. After treatment 
with vioform powder vaginally, and three 4 gr. 
vioform tablets* by mouth daily for one month, 
all symptoms and signs of the disease have been 
absent for three months. 


Mrs. N. R. has suffered from a vaginal dis- 
charge for several years, with occasional at- 
tacks of pruritus vulvae and ani. In the fall of 
1938 the condition became much worse and she 
received local therapy by dermatologists for 
the pruritus. Treatment was continued for six 
months, when the condition was diagnosed as 
trichomonas vaginalis vaginitis, and vioform 
powder insufflations were instituted. The im- 
provement was rapid, and for a period of two 
months, the paticnt appeared cured. Then she 
used a “sanitary pad” during her menses 
instead of intravaginal tampons as had been 
her custom. On the second day of her flow 
there was a return of severe pruritus and, fol- 
lowing cessation of the flow, profuse vaginal 
discharge. The stool and vaginal secretion both 
contained many motile trichomonads which 
appeared identical. It is very evident that the 
vagina was reinfested from the rectum by the 
pad which was worn. She has subsequently 
made a complete recovery (four months 
observation). 


Mrs. R. W., complained of frequent loose 
and very irritating stools, itching around the 
anus, and a slight vaginal discharge with itch- 
ing of the vagina. The onset of the loose stools 
occurred at least thirty-six hours before the 
vaginal discharge and itching appeared. The 
vagina presented the typical picture of trich- 
omonas vaginalis vaginitis. The causative 
organism was demonstrated. The rectum pre- 
sented a marked inflammatory change with 
exudate and multiple petechiae. The appear- 


* These tablets are enteric coated with a four hour 
timing, and produce little gastric disturbance. 
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ance was very similar to the condition which, 
in the vagina, has been described as “‘straw- 
berry vagina.” The stool was teeming with 
trichomonads which were indistinguishable 
morphologically from the organism found in 
the vaginal secretion. The patient was given 
four daily treatments with vioform ointment, 
and four 4 gr. tablets of vioform daily for ten 
days. A menstrual period intervened, following 
which no organisms could be demonstrated in 
the vagina or rectum. In over two years, there 
has been no return of symptoms and the trich- 
omonads have not been demonstrated in either 
the rectum or vagina. 


Peterson? reports a similar case of acute 
proctitis due to trichomonas vaginalis 
complicating acute vaginitis. 

A fairly high percentage of women 
suffering from trichomonas vaginalis vagi- 
nitis state that at various times they have 
had attacks of loose stools, and that 
subsequently the vaginitis and pruritus 
were aggravated. Perhaps this is merely 
a coincidence, but it occurs too fre- 
quently, the author feels, not to have some 
significance. 

From the above case reports, there 
appears to be a very definite connection 
between the rectal infestation with trich- 
omonas hominis (?) and_ trichomonas 
vaginalis vaginitis. In previously reported 
work on the incidence of these parasites in 
the intestinal tract, no mention Is made of 
the number of stool examinations done in 
the individual patient before the presence 
or absence of the trichomonads in the 
intestinal tract was demonstrated. It is our 
firm belief that at least three, and prefer- 
ably six, separate stool examinations must 


be made before it can be said that trich- 


omonads are not present in the intestinal 
tract of a given iudividual. Failure to make 
multiple examinations may give an entirely 
erroneous impression of the incidence. Also, 
stained. smears are technically difficult to 
prepare and read as compared with a saline 
suspension of the fresh stool. 

It will be interesting to know whether a 
vaginitis may be produced in the normal 
vagina, either human or animal, by the 
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implantation of a culture of trichomonads 
from the intestinal tract. This would estab- 
lish, beyond question, the source of infesta- 
tion of the vaginal tract, and it would seem 
to establish the postulates of Koch for this 
disease and organism. 

If the postulates of Koch can be proved, 
a new routine treatment of trichomonas 
vaginalis vaginitis similar to that being 
used empirically by the author, should not 
only prevent most recurrences but also 
shorten the duration of the disease through 
elimination of continued reinfestation from 
the rectum. This should be: 

1. Vioform powder insufflations at least 
three times weekly, as therapy for the 
vaginitis. 

2. Vioform orally in dosage of four 4 gr. 
tablets daily to eradicate the rectal infesta- 
tion. The basis for this therapy is the 
excellent results obtained by David et al.‘ 
in other parasitic infestations of the 
intestinal tract. 


SUMMARY 


1. A supplementary report of the results 
of treatment of trichomonas vaginalis 
vaginitis by means of vioform ointment is 
given. A total of 106 cases has been treated 
with 98.1 per cent cured. There were 6.7 
per cent recurrences. 

2. It was determined by colorimetric 
methods that the vaginal secretion of 
trichomonas vaginalis vaginitis is very 
acid, ranging from pH 4.0 to pH 6.0, as 
compared to the normal of pu 4.6 to 7.5. 

3. A series of 140 cases of trichomonas 
vaginalis vaginitis were treated by a 
modification of the ointment technique, 
using vioform in a powder form. Of these 
cases 137 have received adequate treat- 
ment, and are pronounced cured. 

4. Some instances of untoward results 
from the use of other preparations are 
reported. 

5. A number of cases which tend to 
substantiate the theory of rectal origin of 
the disease are reported. 

6. A routine of treatment, which the 
author is now using empirically, is ad- 
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yanced. This routine is not only directed 
at the vaginitis, but also is designed to 
eradicate the organism from the rectum, 
thereby reducing recurrences to an absolute 
minimum. 
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INJuRY or disease of the motor portion of the trigeminal nerve is evi- 
denced by paralysis of the muscles of mastication. The jaw falls open and 
the acts of swallowing and speech become difficult or impossible. 
From—‘‘Surgery of Oral and Facial Diseases and Malformations” by 
George Van Ingen Brown (Lea & Febiger). 


GASTRIC RESECTION* 
A PLEA FOR THE TWO-STAGE OPERATION 


JoszpH L. De Courcy, m.p. 


CINCINNATI, OHIO 


HE intensive pursuit of clinical re- 

search in reference to gastric resection 

reveals an alarmingly high mortality 
throughout the world. Statistics show a 15 
to 27 per cent mortality in the large clinics, 
while 47 per cent and more is not uncom- 
mon in open hospitals. 

Improved methods of clinical investiga- 
tion and modern methods of diagnosis both 
favor operation at a much earlier date than 
practiced in the past. Patients suffering 
from cancer must be convinced, by all 
means, that a prompt arrest of the morbid 
process by surgical operation is the only 
successful method of treatment. However, 
the present high death rate, a direct result 
of the one-stage operation, will by no means 
encourage patients to submit to early 
surgical manipulation. 

It is therefore obvious that a reduction 
of the high mortality rate is necessary and 
that this may be accomplished by eliminat- 
ing the danger of pulmonary complications 
so often experienced by us after the one- 
stage gastric resection, even with the use of 
local anesthesia. 

Billroth is quoted as having said, not 
long before his death, that the last years of 
his life and work had been saddened by the 
large number of almost hopeless cases of 
cancer which came to his clinic. Describing 
his experience in cancer of the stomach and 
the method of operation, he mentioned 
that few of the patients recovered from the 
shock. It is true that the most desperate 
cases, having been given up as hopeless, 
found their way to Billroth’s clinic as the 
last resort. He quoted his death rate at 
about 60 per cent. 

If operation is carried out in the early 
stages of the disease, before the patient’s 


vitality has been unduly impaired, the 
chances are that mortality will not exceed 
10 to 20 per cent. We have therefore re- 
turned to the two-stage operation, perform- 
ing a high gastroenterostomy, and after 
two or three weeks doing an excision of the 
ulcerated or cancerous area. 

Pauchet and Tierny! state that certain 
patients are not operable immediately on 
account of their cachectic condition and 
gastric resection would be extremely dan- 
gerous. In such cases gastroenterostomy is 
performed, and from ten to fifteen days 
later, when the patients have gained 
strength and the general conditions permit, 
gastrectomy follows. They also state fur- 
ther that in gastric ulcer they favor 
resection, but recommend, in general, a 
gastroenterostomy which allows the empty- 
ing of the stomach. 

Pauchet? reflects sound surgical opinion 
in favoring the two-stage gastrectomy in 
all cancerous or ulcerous cases where the 
patient is too enfeebled to submit to the 
one-stage operation. It is advisable to 
perform a gastroenterostomy necessitating 
the least possible manipulation. As a rule, 
an interval of approximately fifteen days 
is sufficient between the gastroenterostomy 
and the final gastric resection. The patient 
will have recovered his resistance suff- 


-ciently, and the conditions under which the 


second operation is performed will be much 
more favorable. In case of adhesions, they 
have not become hardened and therefore 
will not interfere with the procedure. If the 
tumor to be removed is situated between 
the anastomosis and duodenum, the sur- 
geon may resect the cancerous segment 
only, if he can do so successfully without 
risking further unfavorable results. Pauchet 


* From the Department of Surgery, De Courcy Clinic. 
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states that he has never lost a patient under 
these circumstances. 

Even in extensive cancerous lesions it 
appears advisable to perform a high poste- 
rior gastroenterostomy, or, if this is not 
feasible, a high anterior loop anastomosis 
may be substituted. There seems to be no 
objection to this method of operation, 
particularly since we have greatly lowered 
mortality which compares favorably with 
other types of abdominal surgery. 

It was asserted by Francis Villard* in 
1893 that most surgeons favored anterior 
gastroenterostomy, and that the two-stage 
operation should be chosen. Judging from 
our own experience, there is no doubt that 
the two-stage procedure shows final results 
as satisfactory, if not more so, than with 
the one-stage method. 

We have the report of Smithies‘ in 1916 
that patients gain enormously by a prop- 
erly planned and executed gastroenteros- 
tomy, since the patient’s life is naturally 
prolonged and his comfort increased by 
these changed conditions. He may improve 
his strength to such a degree that, although 
the excision of the cancerous growth at the 
primary operation would undoubtedly have 
resulted in death from shock, the increase 
in resistance as a direct result of the 
improved nutrition and elimination of 
other disturbing conditions makes a second 
operation fairly, if not entirely, safe. 

This favorable outlook should induce 
surgeons to select the two-stage plan of 
operation for the excision of cancer of the 
pylorus in patients who have been critically 
reduced by the beginning stages of the 
disease. Furthermore, it must be stressed 
that the first stage of the operation should 
prepare the intra-abdominal conditions in 
such a way as to be most favorable for the 
performance of the second stage, to be 
undertaken at a later date. The latter 
allows a more careful resection, as there is 
less need for speed, the patient being in a 
strengthened condition and thus able to 
stand the shock even of a prolonged surgi- 
cal manipulation. Complications such as 
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pneumonia and pulmonary embolism are 
absent, as a rule. 

It is this favorable condition, created by 
the improved strength of the patient, which 
led von Hacker’ as early as 1895 to consider 
it of the greatest importance to take 
recourse to gastroenterostomy as quickly as 
possible in all such cases which are not fit 
for direct resection. His own experience 
showed that more than half of the deaths 
occurred as a consequence of the loss of 
vitality in the patients upon whom gastric 
resection was performed in the first stage 
operation. 

How important it is to select the two- 
stage procedure in cachectic patients was 
demonstrated by Bourget® in 1902, when 
he performed a gastroenterostomy upon a 
man 75 years old. He subsequently left the 
clinic one week after the second stage 
gastric resection, though a consultation of 
three specialists had, from the onset, con- 
sidered the first operation a futile measure 
in view of the fact that the patient’s 
strength had been badly impaired. In fact 
he was almost unable to stand removal to 
the clinic. 

Where the condition of the patient was 
critical, Bourget was obliged to use the 
two-stage method quite frequently, even 
though the cancerous growth of the pylorus 
might have been removed at once. The 
second stage was postponed until the 
strength of the patient permitted it. 

Gastroenterostomy should be performed 
in case of cardiovascular-renal disturbance, 
diabetes and cachexy, stated Ribas,’ since 
this method offers a palliative result where 
patients with an infected ulcer suffer from 
autointoxication after prolonged inanition. 
The second stage operation should be 
performed at a later date, when conditions 
appear sufficiently favorable. 

The same opinion was expressed by 
Hoffman® in 1911, who considered the two- 
stage method an excellent one in case of 
very weak and starved patients. He used 
this method upon numerous occasions 
with great and unfailing success. The 
second operation was undertaken as soon 
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as the patient had recovered strength 
as a result of the increased intake of 
nourishment. 

There are several cases cited in which the 
secondary laparotomy revealed the com- 
plete disappearance of an inflamed ulcer, 
and therefore we may point out that the 
two-stage method may be of great advan- 
tage in doubtful cases. 

The two-stage method was also advised 
by Groves? in 1910 in order to diminish the 
high death rate: a primary gastroenteros- 
tomy, and after two weeks a resection. Out 
of six patients operated upon by this 
procedure, only one died, and out of 
eighteen cases cited in literature three 
deaths occurred. 

A factor which speaks most strongly for 
the method recommended by us is the 
seriousness of gastric resection even where 
the surgeon is highly skilled in his tech- 
nique. At the best, resection takes twice the 
time or more of gastroenterostomy. I prefer 
preliminary gastroenterostomy not only as 
a less dangerous procedure, but also be- 
cause final results are more satisfactory 
than they are with immediate resection. 
Also, with primary resection the chance of 
a recurrence of the ulcer or cancer is far 
greater than with gastroenterostomy. 

For many years Crile’ has successfully 
used the two-stage method on his patients, 
restoring the metabolic balance by gastro- 
enterostomy. This is followed up by a 
resection in ten or fourteen days. He claims 
that this is the only safe method when the 
patient is seriously weakened by starvation 
but still operable. 


In analyzing success and failure of gastro- - 


enterostomy, Roeder!! in 1921 insisted 
that, in cases of chronic ulcer which cannot 
be treated by excision only, gastroenteros- 
tomy may be called the most satisfactory 
procedure. It possesses sufficient merit to 
recommend a further investigation of its 
failure—The béte noire of gastric surgery— 
in order to increase successful results. 
From his personal experience Wangen- 
steen!? in 1937 reports that the two-stage 
operation, obviating retraction of the 
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esophagus and avoiding contamination, is 
to be favored. 

It is the belief of Schachner,™ on the 
other hand, that in the United States the 
majority of surgeons still favor gastro. 
enterostomy over partial gastrectomy, 
since the latter, in the hands of surgeons 
not specially tramed, though experienced, 
has a high mortality. The change to the 
radical treatment in America has been 
slower by reason of the outstanding results 
obtained in the Mayo Clinic, where 8,600 
gastroenterostomies have been performed 
and combined, when necessary, with exci- 
sion. They claim go per cent cure in gastric, 
and 95 per cent in duodenal ulcers. This 
result may be called almost perfect. 

Charles H. Mayo" in 1919 said that in 
peptic ulcer of the stomach and duodenum 
gastroenterostomy becomes a mechanical 
agent in overcoming a biochemic condition, 
and that the modern treatment by this 
method is a most satisfactory relief. The 
early surgical treatment of ulcer by suture 
anastomosis was used only in cases of 
acute perforation, obstruction or serious 
hemorrhage. 

Our own extensive experience, together 
with the aforementioned almost unanimous 
opinions, induces us to stress more em- 
phatically than ever the importance of a 
primary gastroenterostomy in cancer of the 
stomach if the high mortality following 
an immediate gastric resection is to be 
reduced. 


CONCLUSIONS 


1. Gastric resection is an excellent op- 
eration, but has resulted in excessive 
mortality. 

2. Early and correct diagnosis, deter- 
mination of indication for operation and 
improved technique have lowered the high 
rate of mortality. : 

3. The favorable outcome of gastric 
resection depends upon selection of the 
proper time of operation and a careful 
method of preparing the patient for gastric 
resection. 
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4. Gastric resection, which means a 
prolonged and serious manipulation, taxing 
the resistance of the patient to the utmost, 
should be undertaken only after the condi- 
tion of the patient has been improved by a 
primary gastroenterostomy. 

5. With the two-stage operation, pa- 
tients of advanced age, though feeble, have 
had an excellent chance of recovery and 

ulmonary complications have been absent. 

6. Doubtful cases are benefited by the 
two-stage procedure. 
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THE SIGNIFICANCE OF STASIS IN ROENTGEN 


INTERPRETATION OF GALLBLADDER 
PATHOLOGY 


P. R. CasgLLas, M.D. 


CHICAGO, ILLINOIS 


XPERIENCE in x-ray studies of the 
gall-bladder for the past ten years 
leads me to believe that the clinical 

importance of the failure of the gall-bladder 
to empty or quasi-empty itself after a fatty 
meal is being minimized. This is particu- 
larly true in those cases in which the power 
of bile concentration in the gall-bladder is 
of a high degree. I have found that where 
the gall-bladder retained over 50 per cent 
of its original iodized contents three hours 
after a fat meal, however good the con- 
centration might be poor gall-bladder 
function and potential pathology were 
present. 

This contention, I believe, has been cor- 
roborated by gall-bladder visualizations in 
many cases presenting digestive sym- 
tomatology, however slight. 


CASE REPORTS 


Mrs. A. K., age 48, on January 9, 1934, 
complained chiefly of pain in the right upper 
quadrant, particularly pronounced after eating 
heavy foods of a fatty nature. At times the 
pain was referred downward toward the right 
lower quadrant. She felt full and bloated after 
meals, but was never jaundiced. 

A physical examination revealed nothing of 
importance except for marked tenderness at 
the right lower quadrant. A tentative diagnosis 
of chronic cholecystitis and chronic appendi- 
citis was made. Clinical laboratory studies 
were not significant. 

The first Roentgen study, January 13, 1934, 
revealed 50 per cent retention three hours after 
a fatty meal, which consisted of the yolks of 
two eggs, a glass of milk and cream, half and 
half, and a few strips of bacon. This study was 
repeated August 10, 1934 with the same results. 
During this time medical gall-bladder manage- 
ment was followed fairly rigidly. 
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On March 1, 1937, reéxamination revealed 
good gall-bladder concentration with 50 per 
cent retention and a large. calculus. 


Mr. T. J. C., age 48, on February 14, 1934, 
complained of “‘stomach trouble” of sixteen 
years’ duration. He gave a history of bloating 
and fulness, marked belching, occasional heart- 
burn and nausea. 

Physical examination revealed diffuse tender- 
ness throughout the abdomen; but was other- 
wise negative. A tentative diagnosis of irritable 
colon was made. 

Gall-bladder visualization on February 15, 
1934 revealed good gall-bladder concentration 
with 80 per cent retention, three hours after a 
fatty meal. The Kahn test was strongly posi- 
tive and therefore the patient was referred 
to the syphilologist for antiluetic treatment 
and was placed on medical gall-bladder 
management, which he followed for a time. 

Gall bladder reéxamination was done on 
March 23, 1937, and revealed good gall-bladder 
concentration with 75 per cent retention, 
threehours after a fatty meal, and many 
calcull. 


Mrs. J. H., age 48, on April 23, 1934, had as 
chief complaints headaches, dizziness and 
urinary incontinence. The headaches were not 
relieved by headache powders and were worse 
in the afternoon; the dizziness was constant. 


There were slight gastrointestinal symptoms, 


mainly bloating, belching and constipation. 
Clinical laboratory studies revealed 10 
leucocytes per H.P.F. in the urinary sediment 
and a moderate lymphocytosis of the blood. 
Physical examination was essentially nega- 
tive. Gall-bladder visualization on April 27, 
1934 revealed good concentration and approxi- 
mately 50 per cent retention three hours after 
a fatty meal. The patient did not follow the 
prescribed management and reported for 
reéxamination on November 9, 1935 with 
complaints accentuated, and in addition, with 
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pain in the left upper quadrant. Reéxamination 
of the gall-bladder revealed good concentration; 
the gall-bladder showed diverticulum and 
numerous calculi. 


Mrs. K. A., age 48, November 18, 1936, had 
symptoms referable to the menopause and some 
gastric and cardiac distress. Physical examina- 
tion revealed generalized abdominal tenderness. 
An electrocardiogram showed a normal curve. 
Blood and urine studies were negative. A 
tentative clinical diagnosis of neurasthenia 
was made, pending x-ray studies to rule out 
pathology of the gastrointestinal tract. 

Gall-bladder visualization on December 11, 
1934 revealed a large dense gall-bladder shadow 
with approximately 75 per cent retention 
three hours after a fatty meal. 

The patient did not follow the gall-bladder 
management prescribed and on reéxamination, 
November 24, 1935, there was a large gall 
bladder, concentrating well, and filled with 
calculi. 


Mrs. M. D., age 47, reported for examination 
on September 13, 1935, complaining chiefly 
of excessive gas in the intestines with marked 
fulness and bloating after meals, particularly 
the evening meal; also occasional heartburn. 
Physical examination and routine laboratory 
studies were negative. 

Gall-bladder visualization November 12, 
1935 showed good concentration and 540 per cent 
retention three hours after a fatty meal. This 
patient did not follow the prescribed gall- 
bladder regime and reported again on Novem- 
ber 16, 1936 with the same complaints. 
Reéxamination of the gall-bladder then showed 
good concentration and two large calculi. 


Mrs. E. H., age 48, on June 20, 1926, com- 
plained of shortness of breath accompanied by 
symptoms usually attributable to gall-bladder 
disease. Physical examination and _ clinical 
laboratory studies were essentially negative. 

The first gall-bladder visualization, Septem- 
ber 15, 1936, showed good gall-bladder concen- 
tration and 75 per cent retention three hours 
after the fatty meal. The patient did not 
follow the prescribed treatment and on reéxam- 
ination, February 15, 1937, the gall-bladder 
was found concentrating well, retaining over 
50 per cent of its original contents three hours 
after a fatty meal, and filled with calculi. 


It has been established that the lym- 
phatics and blood supply of the gall- 
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bladder are mostly responsible for the 
power of bile concentration in the gall- 
bladder. The main network of lymph 
channels is in the subserous layer of the 
gall-bladder wall and the dense muscular 
wall is almost without lymphatic vessels. 
It is easily seen, therefore, that so long as 
this network is free from pathologic in- 
volvement, the power of bile concentra- 
tion in the gall-bladder is not greatly 
disturbed, even though the process is so 
extensive as to minimize or eliminate the 
contractibility of the gall-bladder wall. 
Thus in Roentgen studies, one is not 
justified to assume normality because of 
good roentgenologic gall-bladder density. 

Chemical analyses made during the 
early experimental work on cholecystog- 
raphy showed that the average concen- 
tration of halogen per unit volume of bile 
in gall-bladders which cast shadows of 
maximum density, was several times that 
of the bile which was not allowed to enter 
the gall-bladder. In other words, it seems 
that radiographic density, depending as it 
does on the power of gall-bladder con- 
centration, is contingent on whether or 
not the pathology is of an intrinsic or an 
extrinsic nature; on whether or not the 
subserous zone of the gall-bladder wall is 
involved. 

It appears that the elasticity of the 
gall-bladder is an important factor in its 
emptying and refilling. It is apparently 
independent of active concentration but 
dependent upon the large amount of elas- 
tic tissue in the fibromuscular coat, which 
in most cases of intrinsic pathology is 
either damaged or greatly increased. In- 
deed in advanced cases of intrinsic 
pathology, the fibromuscular layer loses 
altogether its distensibility and power of 
contractility. 

If clinical and radiographic results are a 
guide, I would say that there is evidence 
that a slightly diseased gall-bladder or one 
with diminished function may become 
practically normal under proper manage- 
ment. This we have observed in scores of 
cases, 
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That gall-bladder disease may start 
intrinsically was shown by Rosenow who, 
in many instances, obtained bacterial cul- 
tures from the gall-bladder mucosa, even 
in the presence of sterile bile. 

It has been stated that biliary stasis 
is most pronounced in the visceroptotic 
type of individual in whom gall-bladder 
disease is less frequent. I wonder if such 
conclusions were based on roentgenologic 
observations made three hours after the 
ingestion of a fatty meal. A retention of 
more than 50 per cent after this time has 
definite pathologic significance. Three of 
the cases reported were women of the 
visceroptotic type. 

Biliary stasis may therefore be a fac- 
tor in cholecystitis, as Seelig considered. 
Aschoff and Bacmeister, at a time when 
radiographic help was not available, called 
attention to its importance in the forma- 
tion of biliary calculi. The experimental 
biliary calculi produced by Whitaker in 
animals were the result of obstacles to the 
normal mechanism of emptying and filling 
of the gall-bladder. 

The two main theories of the formation 
of gallstones, namely, stasis and infection, 
are in reality only one. Infection will lead 
to pathologic changes in the gall-bladder 
wall which will ultimately lead to stasis. 
All other theories are based on bile con- 
centration in the gall-bladder which is 
obviously the result of stasis. Lichtwitz’s 
theory expounds the belief that bile is a 
colloid held in suspension by ions with 
negative charges; once the stasis has made 
for an acid reaction of the bile, there is a 
disturbance in the suspension of cholesterol 
ions with a resultant precipitation. Findley 
considers that the formation of gallstones 
is a result of a reduction in the amount of 
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protective colloids in the bile, brought 
about by abnormal conditions (stasis?), 

I believe, therefore, that a roentgenologic 
study of the gall-bladder in cases of good 
concentration is incomplete unless studies 
are made three hours after a fatty meal. 
Where there is a residue of 50 per cent or 
more, the case should be labeled as having 
poor gall-bladder function and regarded as 
potentially pathologic. Even though the 
gall-bladder wall may be invaded with 
Iymphocytes and plasma cells and the 
fibromuscular layer has been altered, good 
radiographic density may still be obtained, 
provided the vascular and lymphatic 
mechanisms have not been disturbed. 


CONCLUSIONS 


1. Good gall-bladder concentration as 
shown by hyperdense Roentgen shadows 
does not eliminate gall-bladder pathology 
unless the shadow disappears or almost 
disappears three hours after the adminis- 
tration of a fat meal. 

2. The so-called strawberry gall-bladder 
is a good example of intrinsic gall-bladder 
pathology. As a rule x-ray studies in these 
cases give hyperdense gall-bladder shadows. 

3. Gall-bladders retaining over 50 per 
cent after a fat meal, if symptoms persist 
in spite of proper medical management, 
clearly belong in the surgical field. 
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SHREVEPORT, LOUISIANA 


ITH the possible exception of the 

glomus, arterial blood must, under 

normal conditions, pass through a 
capillary bed before entering the venous 
circulation. The abnormal shunting of 
blood directly from the arterial to the 
venous system produces an _ interesting 
group of changes which are evident not 
only at the site of the primary pathology 
but are also manifested in certain central 
or systemic effects. A variety of clinical 
terms are used to describe such an abnormal 
communication,” indicating the variegated 
clinical appearance of these lesions. 

We present herewith a group of six cases 
of arteriovenous fistula which have been 
observed in conjunction with the Pe- 
ripheral Vascular Clinic of the Shreveport 
Charity Hospital. The studies of these 
more or less typical cases were purely 
clinical. The cases consist of one congenital 
arteriovenous aneurysm and five acquired 
fistulae, four of the acquired being in the 
extremities and one located intracranially. 

The changes produced by an abnormal 
arteriovenous communication are (1) local, 
(2) peripheral, and (3) systemic. 

Local Effects. The local manifestations 
of an arteriovenous fistula are frequently 
typical enough to be pathognomonic pro- 
viding the lesion is superficially located. 
The pulsating tumor with characteristic 
continuous thrill and bruit and systolic 
accentuations is too well known to need 
description. *! 


Peripheral Effects. Peripheral effects 
from an arteriovenous aneurysm are char- 
acteristically noticeable when the lesion 
involves the vessels of an extremity. The 
chief factor in the production of these 
peripheral effects is venostasis due to 
blockage of the normal venous return. The 
edema, the pigmentation, the ulcerations 
and varicosities which may be noted are 
largely the result of this interference with 
the normal venous circulation from the 
shunting of a portion of the arterial blood 
directly mto the venous channels. In 
congenital arteriovenous fistulae of an 
extremity, the stasis may cause, by the 
delayed removal of nutritious material, a 
unilateral hypertrophy of the involved 
extremity. 1621/38 

Systemic Effects. While the central or 
systemic effects of an arteriovenous fistula 
are perhaps the most significant and impor- 
tant results of such a lesion, this sub- 
ject has so frequently and thoroughly 
been presented by numerous authors that 
it needs no lengthy discussion at this 
time, 2:5:7/9 12,13, 14, 18, 23, 25, 26, 30, 31,32 It is be- 
cause of these systemic effects that arterio- 
venous aneurysms are potentially such 
serious lesions, although, of course, all such 
lesions do not necessarily produce cardiac 
damage. In summary, it might be recalled 
that arteriovenous fistulae, especially the 
larger and more centrally located ones, are 
prone, due to the extra work thrown upon 
the heart, to produce cardiac decompensa- 


*From the Peripheral Vascular Clinic, Shreveport Charity Hospital and the Surgical Section, North Louisiana 
Clinic. 
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tion; that this is more likely to occur in 
older individuals with preéxistent cardio- 
vascular disease, but that it may occur in 


ti gar 


Fic. 1. Case 1. Congenital arteriovenous 
aneurysm. Note the pigmentation 
and engorgement of the superficial 
veins. Note also greater Iength of the 
right leg as compared to the left. 


any instance; that at times these lesions 
are surprisingly well tolerated, and if 
corrected before too extensive cardiac 
damage has been done, complete recovery 
may ensue. 

Arteriovenous fistulae may be either 
congenital or acquired. The acquired vari- 
ety most frequently results from trauma, 
usually a penetrating or transfixing wound, 
such as that caused by a bullet or dagger, 
particularly when occurring at those situa- 
tions where artery and vein are fixed in a 
common sheath in an exposed, unprotected 
place such as Scarpa’s triangle, popliteal 
space, axilla, cubital space and neck. 
Congenital arteriovenous aneurysms are, 
clinically at least, surprisingly mfrequent. 
Callander‘ collected 447 cases of arterio- 
venous aneurysm of which only three 


(0.67 per cent) were unquestionably con. 
genital. McNealy” found one case in his 
series of twenty-seven (3.7 per cent), 


Fic. 2. Case 1. Congenital arteriovenous aneu- 
rysm. Teleoroentgenogram showing cardiac 
enlargement. 


Lewis,?! in 1930, added four cases of his 
own to a series of twenty-four collected 
from the literature, a total of twenty-eight 
cases. Horton,’ in 1932, reported twenty- © 
four cases observed at the Mayo Clinic dur- 
Ing a two-year period. Veal and McCord®* 
were able to collect seven cases at the New 
Orleans Charity Hospital in a period of one 
year, and indicated that from a cursory 
review of the literature, something more 
than 100 cases in all have been recorded. In 
this present series of six arteriovenous 
aneurysms one (16.6 per cent) was con- 
genital in type. 

Clinical Diagnosis. The detection of an 


- arteriovenous fistula is frequently a simple 


matter, particularly in the larger and more 
superficially located lIesions. In the trau- 
matic variety, the history of a character- 
istic trauma is frequently obtained and is of 
great value in pointing to the correct 
diagnosis. The presence of an otherwise 
unexplained unilateral hypertrophy of an 
extremity is extremely suggestive of a 
congenital arteriovenous communication. 
The clinical points in diagnosis may be 
grouped similarly to the manifestations of 
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these lesions, viz.: (1) local, (2) peripheral, 
and (3) systemic. 

Locally, we find in a typical case, the 

ulsating tumor with characteristic bruit 

and thrill. If present, these local manifesta- 
tions are frequently sufficient evidence 
upon which to base a diagnosis. Peripher- 
ally, we find the evidence of admixture of 
arterial and venous blood with venous 
stasis. The pigmentation, edema, and ulcer- 
ations which may be present, are indistin- 
guishable from those seen in ordinary 
varicosities. The veins may be visibly 
distended and frequently there is an eleva- 
tion of venous tension and _ increased 
oxygen content of the venous blood. Usu- 
ally there is little evidence of interference 
with arterial circulation, despite the shunt- 
ing of a portion of its current into the 
venous channels. Systemically, there may 
be noted cardiac decompensation in the 
more advanced lesions, but the phe- 
nomenon which is rather characteristic of 
an arteriovenous fistula is the so-called 
Nicoladoni-Israel-Branham bradycardiac 
phenomenon. It was first noted by Nicola- 
doni in 1875 and by Israel in 1877, though 
it is usually attributed to Branham, who 
reported it in 1890.** Certain characteristic 
changes in pulse and blood pressure are 
noted upon direct digital closure of the 
fistula. The usually described alterations 
produced immediately upon occluding the 
fistula are: (a) a slowing of the pulse; (b) an 
increase in diastolic pressure; and (c) an 
increase in systolic pressure.®: The fact 
that these changes can be produced by 
compression of the fistula is an index of the 
significant systemic effects that may be 
produced by such a lesion. 

Arteriography® is frequently of con- 
firmatory value. By this method, the lesion 
may be visualized and the rapid shunting of 
arterial blood into the venous circulation 
detected. 

Treatment. Whenever amenable to ther- 
apy, these lesions should be corrected as 
soon as possible to prevent cardiac damage, 
which is a possibility in many instances. 
Ideally, such treatment consists of a repair 
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of the fistulous opening. In other instances 
It Is necessary to extirpate the lesion, first 
“training” the collaterals to prevent, if 


Fic. 3. Case u. Traumatic arteriovenous aneu- 
rysm of right popliteal vessels. The increased 
size of the right leg, the pigmentation, dilated 
veins and ulcerations are apparent. 


possible, distal trophic changes such as 
gangrene. At times an extremity has to be 
amputated either from gangrene resulting 
from interference with arterial circulation, 
or because of disability resulting from the 
peripheral (venous) effects of such a lesion. 
Other methods, such as injection of the 
venous system with obliterating drugs, etc., 
are of doubtful value other than affording 
temporary relief from severe varicosities. 


CASE REPORTS 


The following illustrative cases are 
presented in summary form, emphasis 
being placed only on those points which 
lead to the diagnosis made in each case, 
with notes on the treatment and progress 


of each. 


CasE1. A white female, aged 18 years, was 


admitted February 13, 1936. The final diag- 
nosis was congenital arteriovenous aneurysm 


of the right lower extremity. 
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Diagnostic Points. Significant Points in 
History. Since childhood the patient had 
noticed that her right lower extremity was 


Fic. 4. 


432 American Journal of Surgery Abramson—Arteriovenous Fistulae 


May, 1939 


not noted over the right popliteal artery and 
there was no bruit over any of the correspond. 
ing vessels of the left lower extremity. Maximal 


Case 11. Diagrammatic illustration of effect on pulse and blood 


pressure of temporary occlusion of fistula by digital compression. 


somewhat longer than the left. On standing, 
the leg would become swollen and edematous. 
Ulcerations on the anterior aspect of the lower 
third of the right leg had occurred for several 
summers, healing in the winter. No ulcers were 
present at time of admission. 

Local Manifestations. No localized tumor or 
lesion was present. All pulses in the right lower 
extremity were full (graded 4 to 4 plus). There 
was a systolic thrill on palpation of the right 
femoral artery, and auscultation over the 
right femoral, posterior tibial and dorsalis pedis 
revealed a soft systolic bruit. This bruit was 


- oscillometric phase (MOP) of the mid-third of 


the left leg was 2 units between 110 to 100 mm. 
mercury pressure. MOP for the mid-third of the 
right leg was 12 units between 100 to 70 mm. 
mercury pressure. 

Peripheral Manifestations. Brownish pig- 
mentation was noted on the entire right lower 
extremity, more marked on the leg and foot. 
(Fig. 1.) There was moderate edema of the 
right ankle, but the left lower extremity was 
entirely normal. From the right anterior supe- 
rior iliac spine to the tip of the corresponding 
internal malleolus was a distance of 38 inches 
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(95 cm.) as compared to 36.25 inches (90.6 cm.) 
on the opposite side. No appreciable differences 
were apparent in circumference of the two lower 


Fic. 5. Case 11. Arteriogram in case of 
arteriovenous aneurysm between popli- 
teal vessels. Note visualized aneurysmal 
sac, tibial vessels and femoral vein. 


extremities. Venous pressure at the right ankle 
was 19 cm. of water. The average temperature 
of the right lower extremity was 33.8°c., as 
compared to 31.4°c. for the left lower extremity. 

Systemic Manifestations. The blood pres- 
sures were as follows: 


Left arm: 136/70 


Right arm: 140/80 
Left leg: 144/100 


Right leg: 152/100 


A cardiologic consultant reported the pres- 
ence of cardiac hypertrophy and that the 
“tracing while not decidedly abnormal, is 
suggestive of myocardial disease.”” X-ray of the 
heart revealed a heart shadow enlarged in its 
transverse diameter. (Fig. 2.) 

Comment. A clinical diagnosis of congenital 
arteriovenous aneurysm was believed to be 
justified in this case. The clinical factors point- 
ing to this diagnosis were: (1) unilateral hyper- 
trophy of the right lower extremity, present 
from childhood, and otherwise unexplained; (2) 
pigmentation, edema and other evidences of 
chronic venostasis in the right lower extremity; 
and (3) evidences of cardiac dilatation and 
hypertrophy, otherwise unexplained. As is so 
frequently observed in congenital lesions, the 
exact location of the fistula or fistulae was not 
evident from clinical examination. The thrill 
and bruit detected over the vessels of the right 
lower extremity were confirmatory evidences 
of the presence of such a vascular anomaly. 
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This patient showed little change in her con- 
dition during hospitalization. It was thought 


probable that the fistula involved the pelvic 


Fic. 6. Case 111. Traumatic arteriovenous aneu- 
rysm left axillary vessels, aortic insufficiency. 
Teleoroentgenogram showing marked cardiac 
enlargement. 


vessels. We considered exploratory laparotomy 
to determine the exact site of fistula and 
whether or not it would be amenable to 
surgery, but this was refused by the patient. 
The patient was discharged from the hospital 
in an unimproved condition and with an 
unfavorable prognosis. 

Case 11. White male, aged 24 years, ad- 
mitted January 10, 1936; in this case the final 
diagnosis was traumatic arteriovenous aneu- 
rysm between the right popliteal artery and 
vein, with trophic ulcerations right leg. 

Diagnostic Points. Important Points in His- 
tory. Three years previous the patient was 
shot with a pistol (38 “‘Special’’), the bullet 
passing through the right popliteal space. After 
recovering from the immediate effects of the 
wound, he was free of any symptoms until 
about five months prior to admission. At that 
time he noticed a pulsating mass in the right 
popliteal space and engorgement of the super- 
ficial veins in the right leg and pain was con- 
stant. For a month an ulceration had been 
developing on the right leg. 

Local Manifestations. In the right popliteal 
space there was an ovoid tumor, pulsatile, and 
with a definite continuous thrill and bruit, both 
with systolic accentuations. 
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Peripheral Manifestations. That there was 
moderate interference with normal arterial flow 
in the right lower extremity was indicated by the 


Fic. 7. Case 1v. Traumatic arteriovenous aneu- 
rysm between popliteal vessels. Note the pig- 
mentation and ulcerations due to venostasis. 


fact that both the right posterior tibial and the 
dorsalis pedis arteries were less palpable than 
the corresponding ones in the left leg. Further- 
more, the maximal oscillometric phase (MOP) 
in the mid-third of the right leg was 6 units 
between pressures 80 and 40 mm. mercury as 
compered to a maximal oscillometric phase 
(MOP) in the mid-third of the left leg of 7 units 
between pressures of 90 and 60 mm. mercury. 
Interference with arterial circulation in the 
right popliteal space was further indicated by 
MOP in the right thigh of 11 units at 90 mm. 
mercury pressure compared to MOP in the left 
thigh of 3.5 units between 90 and 80-mm. 
mercury pressure. 

Numerous evidences of interference with 
normal venous circulation in the right leg, 
below the popliteal space, were present. These 
were: 

1. Dilated, non-pulsating, veins on the 
posterolateral aspect of the upper half of the 
right leg, very pronounced on standing, less 
marked in the recumbent posture. The veins in 
the left leg were visible, but not nearly so 
distensible. 
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2. Venous pressure in the upper part of the 
left leg was 8 mm. of mercury as compared to a 
pressure in the veins of the upper part of the 
right leg of 18 mm. of mercury. 

3. There was a dusky red color of the lower 
third of the right leg, with a small varicose 
ulcer 2 by 3 cm., located 7 cm. above the tip of 
the external malleolus. The presence of col- 
lateralization in the right leg was indicated by 
an average temperature of the right leg of 
31.4°C., compared with an average temperature 
of the left leg of 30.7°c., both readings being 
obtained at constant blood (mouth) and room 
temperatures. 

Systemic Manifestations. The blood pres- 
sure was 146/76 in the right arm, 144/70 in the 
left arm, and 178/110 in the left leg. 

Before digital occlusion of the fistula the 
pulse in the right radial was 88 per minute; 
immediately on occlusion it slowed to 72 per 
minute (Branham’s phenomenon). Before oc- 
clusion blood pressure in the right arm was 
144/68; after occlusion it became 136/94. 
(Fig. 4.) 

Cardiologic survey, including x-ray, re- 
vealed no evidence of cardiac enlargement or 
decompensation. 

Comment. The diagnosis of arteriovenous 
aneurysm between the right popliteal vessels 
presented little difficulty. There were: (1) the 
characteristic local findings at the site of the 
lesion; (2) the presence of venostasis and an 
elevation of venous pressure; and (3) the 
Branham phenomenon. Although there were no 
clinical evidences of cardiac damage, surgical 
repair was advised, not only because of the 
disabling local and peripheral effects of the 
lesion, but because of the potential damage to 
the heart. However, the patient refused surgery 
and left the hospital. Approximately one year 
later (December 31, 1936) he returned to the 
hospital with the history of increasing pain in 
his right leg and the occurrence of new ulcera- 
tions. There had been no dyspnea, no depend- 
ent edema, chest pains or any other symptoms 
referable to the central circulatory system. 
Two weeks prior to admission a spontaneous 
venous hemorrhage had occurred from one of 
the ulcers, causing the loss of considerable 
blood. 

Reéxamination revealed few local changes. 
The aneurysm had remained approximately the 
same size and the characteristic bruit and thrill 
were present. Peripberally, there was more 
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marked evidence of interference with normal 
venous circulation in the right leg. This leg was 
larger, more dusky in appearance and three 
ulcerations were now present. (Fig. 3.) The 
veins were more distended and the venous pres- 
sure (patient recumbent) at the mid-third of 
the right leg was 32 mm. of mercury as com- 
pared to a venous pressure in the mid-third of 
the left leg of 7.25 mm. of mercury. Pressure 
over the aneurysmal site elevated the venous 
pressure in the right leg to 40.5 mm. of mercury, 
but did not affect the left side. Systemically, 
little change was noted in the cardiac size or 
function. The blood pressures were found to be: 
150/76 in the right arm; 152/78 in the left arm; 
and 204/104 in the left leg. The following effects 
were noted on occlusion of the fistula by digital 
compression (observations made in left upper 
extremity): pulse 90 per minute, blood pressure 
150/64 before compression. Immediately on 
occluding fistula, the pulse became 80 per 
minute and blood pressure 142/70. On release 
of compression, values returned to previous 
levels. 

An arteriogram was done following the injec- 
tion of 12 c.c. of thorotrast into the right 
femoral artery. (Fig. 5.) This revealed a femoral 
artery about normal in size; the femoral vein 
was greatly dilated, filling almost simultane- 
ously with the artery. Only a minimal number 
of muscular branches were visualized... The 
saccular popliteal aneurysm was visualized, 
with its apparent arterial and venous connec- 
tions. Most of the vessels in region of the knee 
were either branches from the aneurysmal sac 
or intimately connected with it. 

Thus, after an elapse of approximately one 
year between two examinations of a patient 
with arteriovenous fistula between the right 
popliteal vessels, there was little evidence of 
serious central circulatory effects. There was, 
perhaps a little lowering of diastolic pressure 
and an elevation of the systolic pressure, but 
few cardiac effects had resulted. Peripherally, 
however, there were decidedly more marked 
evidences resulting from the increasing inter- 
ference with normal venous circulation. 

This time the patient consented to surgery, 
largely because of the peripheral disabling 
effects of the lesion. Following a period of 
intermittent compression of the fistula to 
“train” the collaterals, the fistula was excised. 
There was little postoperative difficulty and the 
patient made a rapid recovery, the ulcerations 
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completely healing before discharge from the 
hospital. 

Case u1. A colored male, aged 33 years, 
admitted March 16, 1935, was finally diagnosed 
as a case of the traumatic arteriovenous 
aneurysm between left axillary vessels, with 
aortic insufficiency and cardiac decompensation. 

Diagnostic Points. Significant Points in 
History. Five years before admission (1930) 
the patient received a deep cut in his left axilla 
which bled profusely and required suturing. 
About seven to ten days later he noticed a 
pulsation in this region which had persisted 
unchanged to the time of examination. About 
one month prior admission he had an attack of 
influenza and this apparently precipitated a 
moderate degree of cardiac decompensation, 
dyspnea on exertion and swelling of the ankles. 
He had never previously had any symptoms 
suggestive of decompensation. With rest in 
bed, the symptoms of decompensation had 
improved. 

Local Manifestations. Underneath the scar 
in the left axilla was found a pulsating mass 
with continuous thrill and bruit, both having 
systolic accentuations. Pressure over the second 
part of the subclavian obliterated the pulsation, 
thrill, bruit, and left radial pulse, the patient 
tolerating this compression with no discomfort 
for several minutes. 

Peripheral Manifestations. Enlarged pulsat- 
ing veins were found on the anterior aspect of 
the upper left arm. The venous pressure in the 
right median cubital vein was 85 mm. of water, 
that in the left median cubital vein 180 mm. of 
water. Reverse flow in the superficial veins 
of the left arm was demonstrable. 

Systemic Manifestations. Branham’s phe- 
nomenon could not be elicited. The blood pres- 
sure was found to be 160/o in the right arm, 
154/32 in the left arm, 250/o in the right leg 
and 260/o in the left leg. 

Cardiologic survey (M. D. Hargrove) re- 
sulted in the following conclusions: 

Syphilitic heart disease and arterio- 
venous aneurysm. 

‘2. Hypertrophy, aortic regurgitation, ar- 
teriovenous aneurysm, left axillary artery and 
vein. 

**3. Congestive failure. 

“4. EKG reveals left axis deviation with 
definite evidence of myocardial damage. 

“5, Class 111. 
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“Note: Entire picture may be due to 
arteriovenous aneurysm and certainly it is the 
major element at the present time.” 
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axillary scar a pulsating mass having charac. 
teristic thrill and bruit. The veins beyond the 
fistula were dilated, pulsatile and under jn- 


Fic. 8. Case 1v. Diagrammatic illustration of effect on pulse and blood 
pressure of temporary occlusion of fistula by digital compression. 


Teleoroentgenogram of the heart was re- 
ported as follows: ““The heart shadow shows 
25 to 30 per cent uniform enlargement.” 
(Fig. 6.) 

Comment. The diagnosis of traumatic ar- 
teriovenous fistula was rather evident. Here 
we had a history of a typical injury; a pene- 
trating wound with a sharp instrument in 
the course of large vessels in a relatively un- 
protected location, followed by a profuse 
hemorrhage. There was present beneath this 


creased tension. Systemically, marked cardiac 
decompensation was evident. In this instance, 
however, there was probably an associated 
Iuetic aortic lesion (insufficiency) which facili- 
tated the development of cardiac decompensa- 
tion. Operative intervention was refused by 
the patient and he died a cardiac death approxi- 
mately four months after this examination. 
Case tv. A white male, aged 60 years, was 
admitted February 25, 1936. Traumatic ar- 
teriovenous aneurysm of the left popliteal 
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vessels, with trophic ulcers of left leg and 
arteriosclerosis, was diagnosed. 

Essential Points in History. Thirty years 
before the patient was shot with birdshot in 
the region of the left popliteal space. A few 
days thereafter he became conscious of a pul- 
sation in that area which had been present 
ever since. His only disability had been due to 
ulcerations on the left leg in the region of the 
ankle. These ulcers first appeared fifteen years 
previous and had been present off and on ever 
since. The present ulcer had been noted for 
one and one-half months. In the past, injection 
of varicosed veins and removal of segments 
had been attempted and had caused temporary 
healing of the ulcers. There had been no 
dyspnea, ankle edema, or other symptoms sug- 
gestive of cardiac decompensation. 

Inspection. Slight brawny edema was seen 
in the region of the left ankle. A brownish- 
purple area of discoloration measuring 12.5 by 
16.25 cm. was located over the lower third of 
the left leg on its posterior and medial aspects. 
Just above the internal malleolus, and at about 
the mid-portion of the area of discoloration, 
was an oval, punched-out ulcer with a diameter 
of 2.5 cm., having a clean base. Immediately 
adjacent to the ulcer and just below and pos- 
terior to it was a smaller encrusted ulcer with 
a diameter of 0.6 cm. (Fig. 7.) 

Pulses. Both femorals and dorsalis pedalis 
arteries were palpable, graded 4. The right pop- 
liteal was graded 4, the right posterior tibial 
graded 3. Both radials were palpably sclerotic, 
graded 3. We were unable to palpate the left 
dorsal pedis because of the brawny edema. 
Palpation over the left popliteal fossa revealed 
a distinct thrill with systolic accentuation. 

Arterial Pressures. Right arm: 130/70; left 
arm: 140/74; right leg: 200/100. On taking the 
blood pressure in the left leg, with the cuff just 
above the popliteal space and auscultating over 
aneurysm, we noted that the first sound was 
heard at 190 mm. of mercury pressure, and 
that this sound had normal qualities. At 160 
mm. pressure it first began to take on the 
characteristics of a bruit, which increased in 
intensity and duration until at a pressure of 
90 mm. there was a continuous bruit with 
systolic accentuation. 

Venous Pressures. The vein at the inner 
aspect of the right ankle showed a pressure of 
52 mm. water, that at the inner aspect of the 
left ankle, 280 mm. water. 
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Oscillometry. MOP at the lower third of the 
right thigh was 1.5 units between pressures 
110 and 80 mm. mercury; left thigh, 12 plus 


Fic. 9. Case 1v. Arteriogram in case of traumatic 
arteriovenous aneurysm between popliteal 
vessels. Note that veins and arteries are simul- 
taneously filled. 


units between pressures 120 and 100 mm. 
mercury; MOP mid-third of the right leg, 
5 units between pressures 110 and 90 mm. 
mercury. MOP mid-third of the left leg, 
4 units between pressures 110 to 90 mm. 
mercury. 

Dermal Thermometry. The average tem- 
perature of the left leg and foot was 31.75°c.; 
that of the right leg and foot, 29.8°c.; the 
right lower thigh and popliteal space, 31.4°c.; 
and the left lower thigh and popliteal space, 

Effect of Digital Compression of Fistula. 
Before occlusion, the pulse rate was 114 per 
minute, and the blood pressure 156/84. Im- 
mediately on occlusion of the fistula, the pulse 
rate dropped to 90 per minute and the blood 
pressure became 134/90. Upon release of com- 
pression, values approached previous levels. 
(Fig. 8.) 

Arteriogram. Twelve c.c. of thorotrast was 
injected into the left femoral artery at the base 
of Scarpa’s triangle. There was noted a moder- 
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ate calcification of the anterior and posterior 
tibial arteries. The femoral vein filled almost 
simultaneously with the arterial system. The 
aneurysm was revealed as a fairly small sac; 
the anterior and posterior tibials were well 
filled, with a minimal visualization of col- 
laterals. (Fig. 9.) 

Cardiac Examination (M. D. Hargrove) 
resulted in the followmg report: 

“1. The EKG shows no definite evidence of 
myocardial disease, sinus rhythm with occa- 
sional premature beat. 

“2. The teleoroentgenogram reveals no ap- 
preciable cardiac enlargement. 

“While there is no cardiac hypertrophy, and 
no perceptible dyspnea or cardiac complaint, 
it is evident that the arteriovenous aneurysm 
is having some deleterious effect upon the heart. 
This is manifested by the elevated pulse (95) 
and delayed response to exercise. This process 
having been in progress for thirty years, it is 
evidently slow in advancing, but should his 
evident arteriosclerosis increase or the heart be 
subjected to any additional strain, the progress 
would probably be rather rapid.” 

Summary of Diagnostic Points. 1. History 
of penetrating wound in left popliteal space in 
region of large vessels in a relatively unpro- 
tected location. 

2. Small pulsating mass in left popliteal 
fossa, having characteristic thrill and bruit. 

3. Arterial manifestations: Blood pressure 
140/74. Ample flow of blood through main 
arterial channels as indicated by oscillograms, 
arteriogram, absence of superficial evidence of 
arterial blockage. 

4. Venous manifestations: 

(a) Vistbly engorged superficial veins of 
left leg. 

(b) Venous pressure 280 mm. water on 
left side as compared to 52 mm. 
water on right leg. 

(c) Varicose pigmentation, edema, ul- 
ceration. 

5. Branham’s bradycardiac phenomenon. 

6. Arteriogram. 

Comment. This case was interesting from 
several points. In the first place, although the 
lesion had existed for some thirty years and 
there was associated a moderate degree of 
arteriosclerosis, there had resulted no appreci- 
able systemic ill effects. The main disablity was 
the result of stasis in the superficial venous 
system of the left leg. On several previous occa- 
sions the underlying pathology had apparently 
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been overlooked and attempts made to correct 
the condition by local treatment of the vari- 
cosities. Such treatment was ineffectual and 
improvement was merely temporary. The 
patient refused surgery and left the hospital 
in an unimproved condition, although some 
relief was afforded by the use of an elastic 
bandage. There was no reason to expect any 
severe systemic ill effects after so many years, 
although no real improvement was considered 
possible unless the fistula were repaired. 

Case v. A colored male, aged 26 years, 
admitted September 24, 1936, had an arterio- 
venous aneurysm of the right subclavian 
vessels, with gangrene of the right hand. 

Diagnostic Points. Important Points in His- 
tory. Sixteen days prior to admission the 
patient had received a bullet wound in the 
region of the right subclavian vessels. There 
was immediate evidence of injury to the main 
vessels and nerves in the region of injury, and 
gradually since the injury there had developed 
a “dry” gangrene of the right hand while the 
right arm and forearm had remained edematous 
and slightly discolored. 

Locally there was, beneath a healed bullet 
wound one-half inch below the mid-third of 
the right clavicle, a palpable continuous thrill 
with systolic accentuation. On auscultation 
there was heard a continuous to and fro bruit 
with systolic accentuation. 

Peripherally, the right upper extremity was 
edematous, averaging 2 to 6 cm. larger than 
the left upper extremity in diameter. Evident 
gangrene was present in the right hand. 
(Fig. 10.) 

Systemically, the blood pressure (left arm) 
was 120/80. Branham’s phenomenon could not 
be elicited. The result of a teleoroentgenogram 
was reported as “‘heart maximum transverse 
diameter 15 cm. Aorta 6.5 cm.” 

Comment. Based mainly on local findings, a 
diagnosis of arteriovenous fistula between the 
right subclavian vessels was made. The hand 
was definitely gangrenous and its removal was 
deemed necessary. The arm was elevated with 
an overhead sling to reduce the edema and 
periodic compression of the fistula to ‘“‘train” 
the collaterals was done. The patient was given 
twelve hours of passive vascular exercise 
(80 mm. mercury pressure, 40 mm. mercury 
suction, Landis-Gibbon type of curve). The 
extremity was apparently benefited to the 
extent that it became warmer (collateraliza- 
tion) and more sensation was present. After 
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five days of preparation amputation in the 
lower third of the forearm was done; healing 
occurred by primary intention. Further com- 


Fic. 10. Case v. Traumatic arteriovenous aneurysm between 
right subclavian vessels. Note edema, discoloration of hand 
and excoriation, indicating gangrenous condition. 


pression of the fistula to “train” the col- 
laterals was carried out; three weeks after 
amputation exploration was done, and an 
arteriovenous communication found as antici- 
pated. Obliterative aneurysmorrhaphy was 
done, and the patient had an uneventful 
recovery. 

Case vi. This case has previously been 
reported in detail!® because of certain inter- 
esting features it presented. Therefore it is 
merely presented in summary form as an 
example of an intracranial arteriovenous 
aneurysm. A traumatic arteriovenous aneu- 
rysm between the left cavernous sinus and the 
internal carotid artery; with primary left optic 
atrophy, occurred in a white male, aged 27 
years, admitted October 7, 1931. 

Diagnostic Points. There was a history that 
two months previously an aeroplane crash had 
rendered the patient unconscious and caused a 
fracture of the base of the skull. Upon regaining 
consciousness three days after the accident, he 
was aware of a pulsating roar in his head, 
synchronous with the heart beat. Several weeks 
later, the initial edema having subsided, the 
left eye became swollen, reddened, and began 
to bulge; vision in this eye had gradually failed. 
Both eyes had gradually rotated inward. 

Examination revealed pulsating exophthal- 
mos of the left eye, bilateral abducens palsy 
and primary optic atrophy of the left optic 
nerve. There was a continuous bruit, with 
systolic accentuation, heard over the left eye 
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and left temporal region. Pressure over the left 
common carotid caused obliteration of the head 
noise, pulsation and bruit. 


Comment. Following a period of inter- 
mittent compression of the common carotid, to 
“train” the collaterals, ligation of the left 
external and common carotid arteries and left 
internal jugular veins was done. Recurrence 
occurred, probably because of an anomalous 
ascending pharyngeal artery; attempts further 
to obliterate this vessel were only partially 
successful. Several months after discharge from 
the hospital, in a partially improved condition, 
the patient was lifting and straining to dislodge 
a bogged automobile with the result that there 
was a sudden complete disappearance of the 
noise. Evidently the straining had increased 
intravenous pressure and jammed shut a flap 
between the arterial and venous systems. At 
the present time, some six years after the 
disappearance of the noise, there has been no 
evidence, either subjective or objective, of a 
persistency of the arteriovenous fistula. The 
eye has receded and the abducens palsy has 
disappeared, although there has been no im- 
provement in the eye with the optic atrophy. 


SUMMARY AND CONCLUSIONS 


1. Six cases of arteriovenous aneurysm 
are reported, illustrating the local, periph- 
eral and systemic effects of such lesions. 

2. In most instances of arteriovenous 
aneurysm, particularly the traumatic type, 
the diagnosis is readily made from the local 
findings at the site of the lesion. 
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3. Most of the peripheral effects noted 


are the result of interference with normal 
venous circulation. 


4. The dangers of central circulatory 


damage from an arteriovenous aneurysm 
are real. Such damage Is particularly likely 


to 


occur in the larger, more centrally 


located lesions, but the possible cardiac 
damage that may result from any such 
lesion makes its correction imperative 
wherever practical. 
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ACQUIRED INTERFASCIAL BURSA COMPLICATING 
WANGENSTEEN REPAIR FOR VENTRAL HERNIA* 


Peter MaAnyjos, M.D. 
SAN FRANCISCO, CALIFORNIA 


N 1934, Wangensteen! described the use 
] of pedicle flaps of iliotibial fascia for 
the repair of difficult ventral and 
inguinal herniae. The method has been 
used at the Hospital for the Ruptured and 
Crippled in several selected cases and in one 
of these the end result was complicated by 
the development of a bursa between the 
fascial flap and the anterior rectus sheaths. 
The case is described below. 


A. B., female, age 43, was admitted to the 
Hospital for the Ruptured and Crippled on 
March 19, 1937. Her history disclosed a pelvic 
laparotomy through a midline incision eleven 
years prior to admission. Three years later, 
while lifting a sofa, the patient “‘felt something 
give in the incision,”’ and developed a swelling, 
which proved to be a postoperative ventral 
hernia. It was repaired at another hospital in 
1936 (seven years after onset), and recurred 
three months later, gradually increasing in size. 

Examination on admission revealed a reduci- 
ble, midline mass in the suprapubic region 
emerging through a defect in the abdominal 
wall. The abdomen was obese and the 
abdominal musculature was flabby. No other 
significant abnormalities were observed. 

On March 25, 1937 the patient was operated 
on under general anesthesia. Through a mid- 
line incision the hernial sac was exposed, 
cleaned, opened, and the excess tissue removed. 
The defect measuring about 9 by 9 cm. was 
repaired by closing the peritoneum and ap- 
proximating the anterior rectus sheaths with 
Interrupted silk sutures. An anterolateral inci- 
sion was then made in the right thigh and a flap 
of iliotibial fascia measuring 9 by 36 cm. was 
mobilized, but left attached at the proximal 
end. The flap was passed subcutaneously up- 
ward until it lay over the reconstructed ab- 
dominal wall, and was sutured at its margins 
to the anterior rectus sheaths. Both skin inci- 
sions were closed with black silk without drain- 
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age. After promptly recovering from a mild 
degree of postoperative shock, the patient 
made an uneventful recovery and was dis- 
charged from the hospital on the twenty- 
first postoperative day with the wound firmly 
healed per primam. 

When the patient returned to the clinic on 
May 27, 1937 she had no complaints and the 
repair was firm. On September 20, 1937, she 
was again seen in the clinic at which time 
she complained of pain over the incision on 
bending. An indefinite mass which was not 
reducible and gave no impulse on coughing 
was palpable about 7 cm. above the symphysis 
pubis. 

On September 24, 1937 the patient was re- 
admitted to the surgical service on account of 
the increase in pain and tenderness over the 
operative site. There was no change in the 
physical signs and she was placed in bed for 
observation. 

On September 28, 1937, five months follow- 
ing the operation, the abdominal wall was 
explored through a low midline incision. After 
reflecting the skin and subcutaneous tissue, the 
fascial transplant from the previous operation 
was found to be intact, but tense and bulging. 
When the flap was incised about 25 cc. of straw 
colored, clear, viscous fluid escaped through the 
incision. The incision was enlarged and the 
rectus sheaths beneath the transplant were 
found to be intact throughout. The opposing 
walls of the flap and rectus sheaths were smooth 
and glistening, forming a shallow cavity with a 
floor measuring about 6 by 8 cm. There were 
three small fibrous bands between the opposing 
walls, this constituting all the union that had 
occurred with the exception of the sutured 
edges of the flap. 

The cavity was thoroughly evacuated and 
then swabbed with 314 per cent tincture of 
iodine. The dead space was obliterated and the 
opening in the fascial flap was closed with 
interrupted silk sutures. The patient made an 
uneventful recovery and was discharged on 


*From the First Surgical Service, Hospital for the Ruptured and Crippled, New York, Carl G. Burdick, .p., 
Director. 
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October 5, 1937. When last examined in the 
out-patient department on January 4, 1938, 
the repair was firm and she had no complaints. 


Fic. 


This failure of union was presumably the 
result of movement of the rectus sheaths 
under the fascial flap leading to the forma- 
tion of this bursa between them. That an 
interfascial bursa may develop following a 
Wangensteen operation can be more readily 
appreciated when one recalls the use of 
fascia lata in arthroplasty to produce 
investing membranes for bone ends. In the 
former, one may develop an adventitious 
bursa comparable to the artificial joint 
aimed at in the latter. 

It is therefore suggested that in this type 
of hernial repair particular care be taken to 
obliterate the space between the fascial flap 
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and the rectus sheaths by means of suitable 
sutures. 
The question will naturally arise as to 


. Abdominal incision showing the fascial flap divided and 
eal ae revealing the floor of the cavity formed by the rectus 
sheaths. 


whether this is a true bursa or a degenerat- 
ing hematoma. In view of the fact that the 
lesion did not manifest itself until five 
months following the operation and then 
became progressively more pronounced, and 
in view of the findings of a smooth, 
glistening cavity filled with a straw-colored, 
clear viscous fluid without gross evidence of 


blood pigment, we feel that in this case 


we are dealing with a true acquired bursa 
rather than a liquefied hematoma. 
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PLACENTA ACCRETA* 


Eucene A. M.D. 


Chief, Department of Obstetrics, Pittsburgh Hospital 


PITTSBURGH, PENNSYLVANIA 


tity was known and described before 

the beginning of the twentieth cen- 
tury, but considerable impetus was given to 
its study by Polak who, in 1924, discussed 
its incidence, pathology and management. 
Since then the appearance of placenta 
accreta in the literature, usually in the form 
of case reports, has not been infrequent. 
R. K. Smith, in 1933, added a review of the 
literature to his case report. Phaneuf re- 
ported two personal cases with a review of 
the literature comprising eighty-two cases. 
Recently, Irving and Hertig have reported 
a series of twenty cases verified by histo- 
logic examination with exhaustive and 
comprehensive study of all cases previously 
recorded. In March 1937, Mathieu reported 
a case of placenta accreta found at cesarean 
section, a situation which had been re- 
ported eight times previously. 

Although the diagnosis in some of the 
earlier cases reported would seem to be 
doubtful because of the absence of histo- 
logic examinations, a summary of the 
etiology, pathology and management of 
this condition as gleaned from a study of 
the reports of these hundred and some odd 
cases would seem to be of value and is here 
presented. One additional case is also 
presented, which demonstrates many of the 
salient features noted in other reports. 

Etiology. The studies of Kwartin and 
Adler have demonstrated three factors as 
bis cause of this anomaly: 

. Maldevelopment of the uterus with 
aires of the endometrium and de- 
structive changes of the properly developed 
endometrium. 

2. Excessive growth of the chorionic 
elements. 


aa accreta as a clinical en- 


* From the Department of Obstetrics, Pittsburgh Hospital, Pittsburgh. Read before the Pittsburgh Obstetrical and 
Gynecological Society, October 4, 1937. 
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3. Insufficient antiferment production 
against the erosive action of the tropho- 
blast. 

Hans Otto Neumann has emphasized the 
importance of the latter two factors, and 
several observers have pointed out that 
since progestin is a factor in controlling the 
formation of the decidua, abnormalities of 
the corpus luteum may have some bearing 
on the formation of this condition by 
producing a defective decidua basalis. 

Bethel Solomons stated (1933) that 
adherent placenta will not occur in a 
primipara, but since that time several cases 
have been reported. Placenta accreta is, 
however, predominantly an affection of the 
multiparous woman. 

A history of mjury to the endometrium 
is almost always obtainable. Previous 
manual extraction of the placenta is most 
commonly elicited. Other causes may be 
summarized as: 

1. The performance of vigorous or re- 
peated curettage. 

%; Difficulty of separation and expres- 
sion in previous pregnancies. 

3. Previous endometritis and septic puer- 
peral processes. 

4. Previous miscarriages. 


5. Previous cesarean section in which © 


cases the placenta adheres at the site of the 
uterine scar. 

6. Atmocausis or medication of a de- 
structive or erosive type. 

7. Submucous fibroids with atrophy of 
the overlying mucosa. 

8. Faulty position of the placenta; 
placenta previa; attachment about the 
cornua, etc. 

Pathology. Grossly the uterus is very 
broad from side to side, large and flabby, 
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showing very little evidence of retraction. 
Thinning of the uterine wall beneath the 
placental site has been a fairly constant 
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the decidual septa; and (5) degeneration 
of the myometrium. 
Treatment. In this feature of placenta 


1. Nest of syncytial cells in the myometrium with attachment of 


placenta to the uterine muscle over the greater extent of the section. 


observation although it was not a notable 
feature in the cases reported by Irving and 
Hertig. No line of cleavage is demon- 
strable between the placenta and the 
uterine wall. Poor development of the 
decidua is evident. 

Microscopically, changes in the decidua 
basalis are a constant feature. These con- 
stitute an absence or marked diminution of 
the decidua basalis, more pronounced in 
the spongy layer but in evidence also in the 
compact layer. Chorionic villi are attached 
to or deeply penetrating the uterine 
musculature and the myometrial veins. 

The following findings have been re- 
ported as of varying constancy and sig- 
nificance by different authors: (1) increased 
connective tissue formation or scarring in 
the decidua vera; (2) syncytial cells found 
among the fibers and groups of these 
cells, splitting the muscle walls into frag- 
ments; (3) poor development or absence of 
Nitabusch’s layer or, according to Dr. 
Mallory, penetration of this layer by villi; 
(4) drawing up of myometrial tissue into 


accreta there is unanimity of opinion. With 
strictest aseptic precautions, under anes- 
thesia, an intra-uterine examination should 
be made, sufficient only to determine that 
there is no line of cleavage between the 
placenta and uterine wall. 

Supravaginal hysterectomy, with blood 
transfusion as its most valuable adjunct, is 
the accepted procedure. 


CASE REPORT 


Mrs. G. S., aged 44 years, gravida x1, had 
six children living and well and two dead. Her 
oldest was 24 years of age, the youngest 2 years. 


‘The third stage of labor in the last and in one 


of the earlier pregnancies had been difficult, 
with profuse hemorrhage requiring manual 
extraction of the placenta. There had been two 
spontaneous premature labors at six months. 
Six years before the present admission, the 
patient had severe hemorrhage at the expulsion 
of a hydatidiform mole and was subjected to 
curettage. She had had moderate vomiting 
with all her pregnancies, and on one occasion 
had required hospitalization for the treatment 
of this condition. 
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I first saw the patient at the Pittsburgh 
Hospital on March 23, 1936, after her family 
physician had referred her because of hypere- 
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hours and at 6:07 P.M. a normal male infant 
was extracted by the breech. No episiotomy 
was and there was no laceration. 


Fic. 2. Complete absence of basal decidua with invasion of uterine veins by 
villi. 


mesis gravidarum. The lIast menses had oc- 
curred October 26 to October 31, 1935. 
Examination revealed a pregnancy of the 
expected duration and a mild hyperemesis 
which responded promptly to appropriate 
measures during her six day hospitalization. 
Her course was uneventful until July 27, 1936, 
on which date she required hospitalization for 
several days because of a recurrence of vomiting. 

On August 9, 1936 at 4:00 A.M. the patient 
was admitted, believing herself to be in labor. 
Irregular pains of varying intensity continued 
ineffectually throughout the day. At 9:00 P.M. 
a vaginal examination revealed the following: 
external os 2 fingers; internal os 1 finger; 
partial effacement; breech presenting floating 
high; membranes intact. The membranes were 
stripped from the cervix for a distance of 
about 2 cm. around the circumference. The 
following day the pains had stopped, the patient 
was quite comfortable and returned home. 

At 8:15 A.M. on August 15, 1936 she was 
readmitted in labor with pains varying in 
frequency and intensity. These continued with 
great discomfort to the patient until the 
following afternoon, when she was prepared 
and a No. 6 Voorhees bag was passed through 
the cervix and distended. Labor progressed 
rapidly, the bag was expelled after several 


There was no evidence of placental separation 
for some twenty to thirty minutes following 
delivery. Beyond this time a _ continuous 
dribbling of blood was present. Because of the 
previous history, no manipulation was resorted 
to until the blood loss began to be reflected in 
elevation of the pulse. A Crede expression was 
attempted and was repeated unsuccessfully 
under gas analgesia. About one and one-half 
hours had elapsed since delivery. The patient’s 
condition was growing worse from the con- 
tinued slight bleeding. Under anesthesia with 
strictest aseptic precautions, the uterus was 
invaded in an attempt to separate the placenta 
manually. No continuous line of cleavage could 
be found and the attempt resulted in quite free 
bleeding. The pulse was barely perceptible 
and the blood pressure registered below 50 
systolic. The attempt having been discon- 
tinued, the patient was given 500 c.c. of acacia 
solution, followed immediately by 550 c.c. of 
whole blood transfused by the Soresi method. 

Preparations for laparotomy were completed 
and the abdomen was opened at 8:30 p.m. A 
supravaginal hysterectomy was performed, re- 
moving the left tube and ovary with the uterus. 
The patient’s condition was fair during the 
operation. During closure she was given an 
additional transfusion of 500 c.c. of whole 
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blood and was returned to her room at 9:30 musculature between the fundus and the lower 
P.M. in good condition. segment. The lower segment was filled with 
The appearance of the uterus at operation — blood clot. 


PROM 


Fic. 3. Decidual cells in the myometrium with direct attachment of the 


placenta bordering the location of these cells and invasion of a uterine 
sinus by a placental villus. 


was interesting. It was about the size of a six The patient was given 520 c.c. of whole blood 
months’ gestation and was broad from side to on the second postoperative day. The con- 
side The fundus was firmly contracted at the valescence was uneventful, the temperature 


Fic. 4. Absence of decidua basalis with attachment of placenta directly to 
uterine musculature. 


location of the placental attachment. The lower and pulse remaining normal after the fifth day. 
uterine segment was ballooned out so that She was discharged from the hospital in good 
there appeared to be a ridge of contracted condition thirteen days after operation. 


i 
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The pathologic examination of the specimen The placenta was firmly adherent to the 
was made by Dr. J. W. McMeans whose report posterior wall over an area that measured 
follows: 9.5 cm. vertically and extended completely 


The specimen consisted of a uterus, the left across the posterior surface. 


Fic. 5. Drawing of specimen after fixation in formalin solution. The areas of 
separation at the fundus and in the lower uterine segment are depicted. 
Note the excessive thinning of the uterine musculature bordering the areas 


of accretion. 


tube and ovary. The uterus weighed 1,900 
Gm. It had been amputated through the 
cervix. The serosa was pinkish white to pinkish 
red, smooth and moist, and the vessels beneath 
the serosa were large, thick, and tortuous. 
Examination of the cavity of the uterus 
showed the placenta attached to the fundus and 
posterior wall. The placenta was oval in shape 
and measured 22 cm. in length by 16 cm. in 
width by 5 cm. in thickness. A part of the 
placenta which had been attached to the fundus 
had been separated over an area which meas- 
ured 13 cm. in diameter. The intervening space 
was filled with currant jelly blood clot and the 
surface of both placenta and uterine wall was 
covered with thick heavy red adhesions. The 
shaggy appearance of these surfaces was due to 
an attempt to separate the placenta manually. 


Inspection showed that there was no distinct 
line of cleavage between the placenta and the 
wall of the uterus. The attachment of the pla- 
centa to the wall of the uterus was demarcated 
by a relatively thin red layer which varied in 
thickness from .02 to .03 cm. This layer of 
tissue could not be separated without tearing 
the myometrium, no doubt due to the fact that 
it was definitely more firm than the doughy, 
boggy myometrium. 

Extending upward from the lower border of 
the placenta, along the posterior wall to the 
level where the placenta was firmly attached 
and could not be separated, there was an area 
of 8 cm. where the placenta had apparently 
separated without difficulty. The decidual 
surface here presented a deep red swollen ap- 
pearance. The cotyledons were not visible. 
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In this part of the placenta there were two 
irregularly round, yellowish-white infarcts, 
3 cm. and 4 X 3.5 cm. 


Fic. 6. Cross section of the uterine wall at the 
location of the dotted line in Figure 5. Note 
the intimate fusion between the placenta and 
the uterine musculature. 


The fetal surface of the placenta was normal 
in appearance. The umbilical cord and its 
vessels showed no evidence of thrombi or other 
changes. 

Microscopic sections of the uterus showed 
complete absence of decidua basalis over wide 
areas with invasion of the uterine veins by 
villi. The placenta appeared to be blended with 
the myometrium to form bland pink-stained 
tissues, not unlike scar tissue in structure. 
There was absence of endometrium and decid- 
ual tissue in these areas. There were many 
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areas where villi were intimately fused to the 
myometrium by heavy tissue that was not only 
the supporting structure of the villus but also 
appeared to be a portion of the wall of the 
uterus which extended into the villus. 

An interesting feature of some sections was 
the presence of isolated nests of syncytial 
cells which were incorporated in the tissue 
fusing the placenta to the myometrium. 

Sections through the body of the placenta 
showed spaces that contained numbers of 
leucocytes and débris with invasion of the 
walls of the arterioles in the supporting tissues 
by inflammatory cells. 

In some areas, groups of lymphocytes with 
moderate numbers of leucocytes and plasma 
cells were found in the myometrium. 

Pathologic diagnosis was: (1) placenta 
accreta partialis; (2) acute and chronic metritis 
(superficial); (3) acute and chronic placentitis; 
and (4) white infarcts of placenta. 


CONCLUSIONS 


1. The case reported is one of partial 
placental accretion. 

2. The etiologic factors correspond with 
those previously reported. In addition this 
patient had had a hydatidiform mole. 

3. The pathologic fmdings were: thin- 
ning of the uterine musculature beneath 
the areas of accretion; absence of decidua 
basalis; incorporation of groups of syncytial 
cells between the fibers of the myometrium; 
and invasion of the uterine veins by 
chorionic villi. 

4. The efficacy of supravaginal hysterec- 
tomy with blood replacement as its valu- 
able adjunct is again demonstrated. 

5. Partial accretion of the placenta is of 
more serious import than complete pla- 
cental accretion because of the continuous 
bleeding occasioned by the partially sepa- 
rated areas. 
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WHEN man elected to stand up on his hind legs he undertook the 
hardest battle of his life, the struggle against the force of gravity. 
From—‘“‘ From Head to Foot” by Armitage Whitman (Farrar & Rinehart). 
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A CASE OF TUBERCULOUS OSTEOMYELITIS AND 
CHONDRITIS OF THE FIRST RIB* 


J. Dewey BisGarp, M.D. 


Assistant Professor in Surgery, University of Nebraska School of Medicine 


OMAHA, NEBRASKA 


ribs and costal cartilages are uncom- 

mon; those of the first rib rare. The 
following cases of tuberculous osteomyelitis 
and chondritis of the first rib and its 
cartilage is reported not so much for its 
rarity as a clinical entity as for Its interest 
as an obscure and illusive diagnostic prob- 
lem. In this case the inflammatory reaction 
surrounding the diseased rib involved the 
brachial plexus early and gave rise to 
remote neuritic symptoms of weakness, 
numbness, paresthesia and pain in the arm 
and hand of that side for a period of four 
months before local manifestations of the 
disease developed. In the absence of local 
evidence of inflammation and in the 
absence of evidence of other sources of 
nerve root or trunk pressure or irritation 
(e.g., cervical rib and arthritis of the cervi- 
cal spine) a diagnosis of neuritis of un- 
known etiology had been entertained by 
the patient’s physicians. Even with the 
appearance of swelling, tenderness and 
pain in the supra- and infraclavicular 
regions, the lesion in the first rib was not 
detected for some months despite several 
roentgenographic examinations. 


primary infections of 


CASE REPORT 


Mrs. U., age 33, entered the University 
Hospital January 27, 1937, for treatment of a 
discharging sinus in the scar of an old infra- 
clavicular wound. She had been perfectly well 
until one and one-half years previous when 
she developed numbness and weakness of her 
right hand. These symptoms progressed and as 
they involved the arm there was a progressive 
loss of function and some wasting. A few weeks 
later there developed pain in the shoulder 
which at times radiated down the arm into 


the fingers and was associated with burning and 
creeping sensations in the forearm and hand. 
Four months after onset she noticed swelling, 
tenderness and pain above and below the 
right clavicle. This, she was told, was either an 
abscess or a tumor arising probably in the 

“collar bone.” Repeated x-ray examinations 
were made and reported to be negative. 

The swelling gradually increased in size and 
the skin over it became red. In March 1936, 
nine months after onset, a surgical consultant 
explored the mass and removed some tissue for 
examination. A report of this examination, 
received through the courtesy of Dr. C. 
Russum, was tuberculoma of soft tissue. 

The patient stated that the wound healed 
promptly and remained healed for two weeks. 
It then began to drain seropurulent material 
and continued to do so until the present 
admission, ten months later. 

The examination was essentially negative 
except for the findings in the region of the 
right clavicle. Immediately below and parallel 
to this bone there was an old scar about 3 inches 
long which extended laterally from the sterno- 
clavicular articulation. Surrounding it the skin 
was red, raised, and indurated for an area of 
3 X 4 inches. Underlymg the skin there was a 
mass which was firm, fixed, tender, and non- 
fluctuant. From the center of the scar a small 
sinus discharged a small amount of seropurulent 
pus on pressure. A probe passed posteriorly 
contacted bone. Radiographic studies showed 


‘that the heart and lungs were essentially 


normal, and that the anterior end of the right 
first rib for a distance of an inch and a half 
presented considerable irregular rarefaction 
along its inferior border consistent with bone 
destruction. There was no evidence of reactive 
proliferation of new bone. 

The urine contained a trace of albumin. The 
blood showed hemoglobin 78 per cent; R.B.C. 
4,400,000; W.B.C. 10,700 with polys 35 per 


* From the Department of Surgery, University of Nebraska School of Medicine. 
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cent, lymphocytes 59 per “cent and young The wound was closed around a small wick 
6 per cent. which was removed in four days. It healed 

The Mantoux was strongly positive and promptly, the induration rapidly resolved and 
accompanied by a severe systemic reaction the neuritic manifestations soon disappeared. 


Fic. 1. Discharging sinus in scar of previous exploratory incision. 
This sinus communicated With the first rib. Note swelling and 
inflammatory reaction about the site. 


Microscopic examination of both bone and 
soft tissue showed extensive necrosis of bone 


lasting two days during which there was a chill 
and a rise of temperature to 103 degrees. 


At operation, performed February 5, 1937, 
the first rib was exposed and removed from its 
costosternal junction to a point just posterior 


with marked infiltration with lymphocytes and 
polymorphonuclear cells. There were a few 
giant cells but no tubercles. 


Fic. 2. A, note areas of rarefaction in the anterior portion of the first rib and in its cartilage, and 
absence of proliferation of new bone. B, stump of the first rib after the diseased segment and the 
entire cartilage had been resected. 


to the scalene tubercle. Both cartilage and hone 

had been extensively invaded and destroyed 

by granulation tissue. In several areas there 

were small collections of pus. With the cartilage 

the perichondrium and the adjacent portion 
of the sternum were removed. The rib was 
resected subperiosteally and the resectjon 
carried posteriorly until completely normal 
bone had been exposed. 


CONCLUSIONS 


1. A case of tuberculous osteomyelitis of 
the first rib is reported. No record of a 
similar case was found in a fairly extensive 
review of the literature. 

2. Lesions of the first rib are of special 
interest as a result of close proximity to the 
brachial plexus and the innominant vessels 
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and the likelihood of involvement of these 
structures with remote nerve trunk and 
vascular symptoms in the hand and arm. 
Added to the confused symptomatology 
is the difficulty of obtaining accurate bone 
detail in roentgenograms of the first rib so 
that visualization of minor lesions is 


uncertain or impossible and likely to be 
overlooked. 

3. Cure of the above case resulted from 
excision of the involved portion of the rib, 
This undoubtedly is the best form of treat- 
ment of both pyogenic and tuberculous 
osteomyelitis of ribs. 


THE term “‘flat foot” has largely been abandoned and for it has been 
substituted the term “‘weak foot.” We no longer believe that the height of 
the arch is of great importance in relation to the efficiency of the foot. 
From—‘‘ From Head to Foot”’ by Armitage Whitman (Farrar & Rinehart). 


SOCALLED CHRONIC THYROIDITIS WITH GIANT CELLS 


O. L. ZELLE, M.D., F.A.c.s., A. Wass, M.D. AND A. E. Sresr, M.D. 


SPRINGFIELD, ILLINOIS 


N endemic goiter regions, the clinical 
l and pathologic features of goiter cases, 
as seen in patients and histologic speci- 
mens, present (to a certain degree) a 
distinct regularity. Occasionally, however, 
cases occur which, clinically and path- 
ologically, differ widely from the common 
type of goiter. 

Such an instance is that type known as 
Riedel’s struma. As the name implies, this 
kind of struma was first described by 
Riedel in 1898. It is characterized clinically 
by its almost iron-hard consistency and its 
adherence to surrounding structures, and 
pathologically by extensive destruction of 
thyroid tissue and its replacement by 
lymphoid and connective tissue of inflam- 
matory origin. Subsequently, a number of 
similar cases were described by various 
authors. The best known of these was 
Hashimoto, who, however, believed that 
his four cases were essentially different 
from those of Riedel because of the promi- 
nence of lymph follicles instead of connec- 
tive tissue. For this reason Hashimoto 
classified his cases as struma lymphoma- 
tosa; this view was subsequently accepted. 
Lately, however, Ewing, Eisen and others, 
having examined a number of other cases, 
concluded that the two conditions are in 
reality different stages of the same disease, 
and that the form analyzed by Hashimoto 
is the stage preceding Riedel’s struma. 
Boyden, Coller and Bugher also entertain 
this opinion in their recent monograph on 
the subject. 

Riedel had already described the process 
as chronic thyroiditis, and later observers 
agreed that the underlying pathologic 
process was a chronic productive inflamma- 
tion. However, although Riedel’s struma 
is now a well known and definitely cir- 
cumscribed clinical and pathologic entity, 


we are still far from knowing its etiology 
and cause. It has been well established that 
syphilis and tuberculosis are probably not 
the cause of this condition. Actinomyces, 
streptococcus and other bacteria have 
never been sufficiently proved to be of 
etiologic importance. Neither do embryo- 
logic considerations offer a satisfactory 
explanation. 

Some observers, on the other hand, 
doubt the inflammatory nature of the 
disease altogether. Among these, William- 
son and Pearse believe Riedel’s disease to 
be ‘‘Iymphadenoid goiter,”’ a consequence 
of abnormal involution of the thyroid. The 
lymphocytic infiltration, from their point 
of view, represents only a failure of the 
thyroid tissue to respond with hyperplasia. 

Boyden, Coller and Bugher go one step 
further in this direction and state that this 
histologic appearance (atrophy and partial 
necrosis of the thyroid parenchyma and 
increase and lymphoid infiltration of the 
struma) is usually caused artificially by 
abnormal response of certain individuals 
to iodine medication. They also accept 
inflammation as a factor, but only as a 
secondary one, superimposed upon a pre- 
éxisting constitutional abnormality. 

According to Eisen, altogether eighty- 
seven authentic cases of Riedel’s struma 
had been reported up to 1932. We have 
found twenty more apparently authentic 
cases reported from 1932-1936. 

Quite characteristically, the correct di- 
agnosis in most of these cases was made 
only on histologic examination. The clin- 
ical preoperative diagnosis was in al- 
most every case malignant tumor of the 
thyroid. In our case also malignant tumor 
of the thyroid was primarily suspected 
and Riedel’s struma was considered only 
as a secondary possibility. 
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CASE REPORT 


History and Complaints. The patient, a 
married, white female 33 years of age, was 
seen by one of us in October 1936. She com- 
plained of enlargement of the neck present 
since the age of 14 and periodically progressive 
in size. Simultaneously the patient observed a 
choking sensation and periodic nervousness. 
The condition became worse after the birth 
of her two children. The patient had been 
married fourteen years and had her last 
pregnancy one and one-half years before 
we examined her. She began to menstruate 
at the age of twelve and had no menstrual 
disturbances. 

For fourteen years the patient frequently 
had had a feeling of flushing. When first seen 
she complained of palpitation and nervousness 
besides the choking sensation. She became 
exhausted rather easily, but her appetite was 
good and she noticed no loss of weight. 

Nothing of importance could be found in the 
family history. 

The treatment, given the patient elsewhere, 
consisted of Lugol’s solution, the amount and 
duration of which she could not remember. 

Physical Examination. General appearance 
was normal, although the patient was some- 
what obese. Sexual development and amount 
and texture of the hair were normal. 

There was slight bilateral exopthalmos. 
The thyroid gland was slightly enlarged, its 
surface smooth and its consistency very firm. 
It was apparently not adherent to its sur- 
roundings and was somewhat tender. No nodes 
were felt. No abnormal heart sounds were 
noted. The pulse was 120 and regular. 

The skin was moist and warm, the hands 
prespiring. 

Laboratory Findings. R.B.C. numbered 
4,130,000; W.B.C. 9,450; hemoglobin was 
82 per cent; there were 68 per cent polys, 
27 per cent lymphocytes, 1 per cent eosino- 
philes, 1 per cent basophiles and 3 per cent 
monocytes. 

The specific gravity of the urine was 1.020 
and it was negative for albumin and sugar. 

The basal metabolic rate was plus 32. 

The clinical diagnosis made was chronic 
thyroiditis (Riedel) with the possibility of 
malignant tumor of the thyroid. In view of the 
diagnosis, total thyroidectomy was performed, 
under nitrous oxide-ether anesthesia, on Decem- 
ber 1, 1936. The gland was extirpated after 
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splitting the muscles. The removal was not 
difficult as the gland itself was very firm and 
well encapsulated. 

The wound secreted serous fluid for two 
weeks. There was marked induration of the 
tissue at the site of the operation, which 
receded in about four weeks. The patient was 
entirely relieved of all her complaints. The 
B.M.R. at discharge was minus 8. At the 
present time the patient receives 1 gr. of 
thyroid extract daily. Her B.M.R. is now plus 
16 and she has no complaints. 

Pathological Report. The specimen con- 
sisted of three pieces of thyroid tissue, one of 
which represented an entire lobe, while the 
other two were portions of the second lobe. 
All three together weighed 30 Gm. The first 
piece measured 5 X 3 X 2.cm., while the other 
two were 3 X 2 X 19 and 1.5 X .7 X 0.5m. 
respectively. The external surfaces were quite 
smooth and covered with a fibrous semi-trans- 
parent capsule of a pinkish gray color. Only 
on the smallest segment was the external sur- 
face of a slightly nodular appearance. The 
consistency of all three pieces was very firm, 
similar to that of a fibroma. 

On multiple sections the cut surfaces pre- 
sented nothing resembling the normal architec- 
ture of the thyroid gland. Instead, the cut 
surfaces were of a yellowish gray color and of an 
almost homogenous appearance. On close in- 
spection they revealed only a white, netlike 
pattern separating small lobules of firm yellow- 
ish gray tissue. The smallest specimen was of 
slightly Iess firm consistency and on section, 
appeared a yellowish brown color; also the 
lobular architecture so typical for the thyroid 
still could be distinguished, although the septa 
appeared wider and much more branched than 
normal. 

Microscopically, the capsule was markedly 
thickened by the increase of fibrous connective 


' tissue. It contained small groups of lympho- 


cytes, which, however, formed no follicles. 
The connective tissue likewise was very 
markedly increased throughout the entire 
thyroid. It was infiltrated by variously sized 
groups of lymphocytes, fibroblasts, histiocytes 
and not very many plasma cells. This connec- 
tive tissue occupied more than one-half the 
bulk of the entire organ and enclosed scattered 
remnants of the thyroid parenchyma in 
various stages of degeneration. The largest of 
these consisted of groups of not very large 
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thyroid follicles, which contained pale staining 
homogenous colloid and were lined with one 
layer of flattened epithelial cells, while other 


Fic. 1. Degenerating follicles. Note 
giant cells in follicles around colloid. 
(X 150). 


follicles in the same group contained but 
desquamated epithelial cells. There were other 
follicles scattered throughout the tissue in 
which the epithelial lining had completely 
disappeared, or was at least not recognizable 
as such. The Iumen of these follicles contained 
small and large particles of pink-staining 
amorphous material (colloid), surrounded by 


Fic. 3. Area of chronic inflammation. 
No thyroid parenchyma present. 
(X 150.) 


numerous giant cells usually with eccentric 
nuclei, lymphocytes and fibroblasts. The 
markedly increased stroma between these 
follicles was infiltrated with a large number of 
lymphocytes, histiocytes and fibroblasts. Giant 
cells in smaller groups were also found in close 
proximity to these follicles, their arrangement 
similar to that of the giant cells within the 
follicles. Finally, there were also scattered 
groups of distinctly glandular structures, 
generally small and lined by a single layer of 
cuboidal epithelial cells, and apparently either 
empty or containing some very pale pink- 
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staining colloid material. The connective tissue 
surrounding and separating these structures 
was generally only moderately infiltrated by 


Fic. 2. Degenerating follicles. Note 
giant cells. (X 150.) 


lymphocytes and was more fibrous than else- 
where. There were, however, glandular struc- 
tures in other areas which were surrounded by 
thickly infiltrated connective tissue. These 
structures contained colloid and more desqua- 
mated cells than the others described above. 

Pathologic diagnosis was so-called chronic 
thyroiditis (Riedel’s struma). 


Fic. 4. Granulation tissue with follicle 


remnants and giant cells. ( 140). 


DISCUSSION 


From the pathologic point of view, the 
histologic changes seemed to represent 
exhaustion atrophy in part and in part, 
attempts at regeneration of thyroid par- 
enchyma, both processes being apparently 
simultaneous and in various stages. The 
inflammatory and fibrotic processes in the 
stroma, which were also present, may be 
interpreted as secondary—the expression of 
connective tissue reaction to the pathologi- 
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cally increased degenerative and regenera- 
tive process in the parenchyma. From 
the histologic aspect the giant cells seen in 


Fic. 5. Area of regeneration. 


the degenerating follicles and their former 
sites were very interesting. Clearly, they 
were functionally foreign body giant cells, 
mostly found surrounding colloid particles. 
However, in contrast to the general view of 
foreign body giant cells as being of meso- 
dermal origin, these cells were partly 
morphologically recognizable as formed 
by the fusion of epithelial follicular Iming 
cells. The site of other giant cells found 
here at least suggested a similarity in their 
development. Kaufmann, Gordon Lee and 
Nestman also interpreted the giant cells 
found in some of their cases as of epithelial 
origin. 

From the clinical standpoint this case 
was remarkable for the long duration of 
the symptoms, their first appearance dur- 
ing puberty and their increase in severity 
during and after pregnancies. These fea- 
tures, in Our opinion, seem to indicate 
that in this case a causal relationship may 
have existed between the condition of the 
thyroid and changes in the balance of the 
endocrine system. Of course, the inter- 
dependence of the entire endocrine sys- 
tem, including the thyroid gland, is now 
in general regarded as a well known and 
established fact, although many of the 
details are still lacking. Structural changes 
of the thyroid depending upon numerous 
extrinsic and intrinsic factors (geographic 
location, food, age, sexual cycle, pregnancy, 
etc.) have also been extensively studied and 
are recognized as physiologic. 
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One may regard the condition of the 
thryoid gland in this case as the conse. 
quence of abnormal response to physi. 
ologic demands, increased especially in 
puberty and pregnancies. A somewhat 
similar view has been expressed by Mc. 
Knight, who suggested the secretion of 
some as yet obscure biochemical irritant, 
differmmg from that produced in exoph- 
thalmic goiter as the cause of Riedel’s 
struma. Inconsistent with this theory of 
qualitative chemical difference in thyroid 
secretion, however, is the fact that in our 
case a slight exophthalmo sand elevation 
of the B.M.R. to plus 32 was observed. 

The hypothesis of Boyden, Coller and 
Bugher, who regard Lugol’s solution as 
the causative agent, does not seem to be 
quite convincing in this case, as the patient 
had not received this drug in great quan- 
tities or for a long time. It also seems to 
us that Riedel’s struma was observed 
before Lugol’s solution was used for goiter 
therapy. 


THERAPY 


There appears to be no absolute agree- 
ment upon the subject of therapy. Some 
authors (Riedel, Eisen, Gordon Lee and 
others) advise partial resection of the 
gland, while others (McKnight, Nestman, 
etc.) advocate complete resection. In our 
opinion partial resection is not advisable 
because the correct clinical diagnosis of 
Riedel’s struma is almost impossible. A 
malignancy must always be suspected 
until the histologic examination has clari- 
fied the diagnosis. Even the correct his- 
tologic differential diagnosis between car- 
cinoma and Riedel’s struma may be very 
difficult and occasionally impossible. For 
this reason we believe total thyroidectomy 
to be the correct therapeutic method in 
chronic thyroiditis. 


CONCLUSIONS 


A case of chronic thyroiditis with giant 
cells (Riedel’s struma) in a woman aged 
33 years has been presented. The condition 
is believed to be caused by abnormal 
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response of the thyroid to physiologic de- 
mands. The histologic changes are inter- 
preted as primarily de- and regenerative 
rather than inflammatory. Total thyroidec- 
tomy is advocated. 
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GENERALLY speaking a palpable thyroid gland that is firmer than 
normal may be regarded as a goiter to the extent that it is a disturbed 
thyroid gland which requires treatment. . . . On the other hand, a thyroid 
gland may be obviously enlarged, therefore a goiter, which is even softer 
than normal. 


From—‘‘ Diseases of the Thyroid Gland” by Arthur E. Hertzler (Mosby). 
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PRIMARY SARCOMA OF THE LIVER: 


ENDOTHELIOBLASTOMA* 
CASE REPORT 


J. K. M.A., M.D. 


ALBANY, NEW YORK 


FTEN the site of tumor metastases, 
the liver is rarely the host of 
primary cancer. In 1924, Goldstein 

collected fifty-nine cases of sarcoma and 
250 cases of carcinoma of the liver. Since 
then approximately thirty new cases have 
been recorded. In 1933, Kundstadter had 
collected fifteen cases occurring in infants. 
However, confusion in classification of 
these mesenchymal hepatic tumors makes 
an accurate count difficult. 

The histologic réles of primary sarcoma 
of the liver are protean, and varied inter- 
pretations of the cytology obscures classi- 
fication. There is direct evidence that both 
the connective tissue and the endothelial 
cells of blood vessels and Kupffer cells are 
susceptible to tumor growth. Superfluous 
mesodermal tissue has also accounted for 
mucoid tissue and cartilage of metaplastic 
origin in reported hepatomas. Kupffer cell 
tumors have shown myeloid tissue suggest- 
ing that some focus of endothelial cells 
assumed the hematopoietic capacity pos- 
sessed in the embyro. 

Primary mesodermal tumors of the liver 
have been described as spindle and round 
cell sarcomas, giant cell angiosarcomas,? 
chrionepitheliomas,??:*? hemangio-endothe- 
liomas,** angio-endotheliomas, angioplastic 
sarcomas,” angioreticuloma,*? and perithe- 
liomas.”” Ewing® has divided them into 
angiosarcomas, alveolar sarcomas, spindle 
and round cellsarcomas. Primary melanoma 
of the liver is hard to establish. Rolleston?? 
refers to nine reported cases and notes 
that no case is authenticated unless the 
uveal tract is explored after death. 

Cases in which portal cirrhosis and 
primary sarcoma were associated have been 


described, as hemangio-endothe- 
liomas, and are considered to have arisen 
from Kupffer cells and not from the vascu- 
lar endothelium. Cases of cirrhotic liver 
have presented both sarcomatous and 
carcinomatous with the 
former process in these cases arising from 
connective tissue. Hemagio-endotheliomas 
of Kupffer cell origin have even occurred in 
normal livers. Tumors arising from the 
endothelium of the portal vein" are 
also recorded. Some tumors arising from 
Kupffer cells have presented myeloid tissue 
in the 

Ewing has failed to include these tumors, 
described by numerous writers as hem- 
angio-endotheliomas and thought to arise 
either from the endothelial cells of Kupffer 
or from blood vessels. Mallory® separated 
the slow growing tumors with definite 
blood vessels, the angiomas, from those in 
which the cells grew rapidly and prolifer- 
ated into solid masses, the endotheliomas. 
Those arising from blood vessels he termed 
hemangio-endotheliomas and _ considered 
true blastomas. Schultz suggests the 
term endothelioblastoma for the malignant 
forms to distinguish them from malignant 
fibrous tissue tumors or sarcomas. It may 
be well to speak of those tumors arising 
from the Kupffer cells as endotheliomas or 
blastomas and those derived from the 
vascular endothelium as hemangio-endo- 
theliomas or blastomas, depending on the 
benignity or malignancy. Those arising from 
the connective tissue stroma of the liver 
may be rightfully termed sarcomas. 

It is generally conceded that symptoms 
and findings of malignant tumors of the 
liver do not differ materially, whether the 


* From the Department of Pathology, Hastings State Hospital, Ingleside, Nebraska. 
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growth be primary, secondary, sarcomatous abdominal veins in 30 per cent. Enlarge- 
or carcinomatous. Some cases are asymp- ment of the abdomen, constipation, hemor- 
tomatic; others show a latent malignancy rhoids and jaundice are not infrequently 


Fic. 1. Low power, showing spindle-shaped neoplastic cells arranged in parallel bundles and in an 
alveolar manner (right half of field). The fine reticulum is seen as fine black lines between the 


alveolar masses. Invasion of the liver parenchyma is observed midfield. 


and patients succumb to other hepatic 
disease. Some patients give a history of 
cirrhosis with hepatic tumor, jaundice 
ascites and cachexia. Finally, there may be 
simply a history of a hepatic tumor mass. 

Foote” reported nine cases of primary 
hepatic hemangio-endotheliomas, all ob- 
served in children, and he concluded that 
these tumors were peculiar to infancy. 
However, the older?? and more recent 
literature records numerous cases in adults. 

Hepatomegaly and right upper quadrant 
masses are probably the most constant 
findings. Progressive loss of weight and 
strength are noted frequently. Ascites is 
seen in 50 per cent of the cases and dilated 


recorded. The last symptom depends on the 
relation of the tumor mass to the biliary 
duct system. Pain, although not an early or 
persistent symptom, usually appears dur- 
ing the course of the disease. It has been 
attributed to distention of the capsule and 
localized peritonitis. It is usually dis- 
tributed in the lumbar, flank or shoulder 
regions. 

Grossly, the liver may may or not be 
enlarged. Kaufmann”? cites a case with 
large cysts the size of a child’s head in 
which the liver weighed 10,900 Gm. The 
masses of tumor tissue usually appear as 
round firm nodules extending from the 
liver surface as truffle-like globules. They 
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may infiltrate, may be well demarcated or 
even encapsulated. They vary in size from 
small miliary areas to large masses 10 or 
more centimeters in diameter. The sar- 
comatous nodules vary in color from gray, 
red, brown to black. They may be cystic 
fluctuant, especially if they are vascular. 
Cellularity and degeneration may make 
them very hard and firm. The masses may 
be discrete or conglomerate. Sometimes, a 
large solitary growth may be mistaken for a 
primary tumor or tumors of the adrenals 
and the sympathetic ganglions (neuro- 
blastomas) may invade the liver and 
confuse the primary source. Umbilication 
of the surface of the liver, seen in carci- 
noma, is rare in the sarcomas. 

The cells may spread by the blood 
stream, by direct continuity, by regional 
lymphatics or by way of direct extension in 
the Iumina of the hepatic blood vessels. The 
adult host usually presents a tumor of 
greater endothelial proliferation and more 
frequent tendency to metastases and in- 
filtration. Secondary colonies, both in 
infants and adults, have been observed in 
the regional lymph nodes, lungs, adrenals, 
spleen, skull, vertebrae, ribs, skin, mesen- 
try and diaphragm. However, the primary 
mesodermal tumor of the liver may be 
malignant without metastases. 

Histologically little need be said of 
sarcomata of stromal origin; their mor- 
phology is that of round and spindle cell 
fibrosarcomas elsewhere. Those arising 
from the vascular or Kupffer cell endo- 
thelium of the liver, on the other hand, 
show considerable pleomorphism. Such 
neoplasms vary with the cell of origin and 
the degree of malignancy. In the more 
benign forms, the tissue presents dilated 
blood spaces lined by endothelial cells and 
separated by mature connective tissue. 
The endothelial cells may be several layers 
deep and larger and more numerous than 
normally, while the nuclei are vesicular, 
oval to fusiform in shape and present no 
mitoses. In the more undifferentiated 
states, the tissue may be a mass of cells 
with small openings lined with endothelial 
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cells and filled with erythrocytes. There 
may be a layering of the cells concentrj- 
cally, as is seen in dural endotheliomas, 
Papillary ingrowths have been noted. In 
children, the tumor is usually differentiated 
and mitoses rare. However, encapsulation 
may be lacking. 

In the more malignant forms, most fre- 
quently seen in the adult, sheets of poly- 
hedral cells are continuous with the swollen 
endothelial cells linmg the vascular spaces. 
The undifferentiated character of the cells 
and numerous mitoses testify to malig- 
nancy, and there is local expansion, 
accompanied by infiltration and the pres- 
ence of malignant cells in the lymphatics. 
The tumor may not form a reticulum but is 
a part of the original hepatic framework. 

In association with cirrhosis the hepatic 
tissue may show irregular regeneration of 
cells with coarse fibrosis and bile duct 
proliferation—the picture of portal cir- 
rhosis. In certain areas of regenerated 
parenchyma, there is a marked cellularity 
of the hepatic capillaries, an unusual 
number of lining cells, swollen and deeply 
stained, and it may be difficult to deny the 
transition between the sarcomatous in- 
filtrating process and these areas. It is con- 
troversial whether the cirrhotic process 
may have progressed into a_ neoplastic 
tissue or whether the regeneration is a 
response to liver destruction. The resem- 
blance between the spindle cells in the 
more differentiated areas of the tumor and 
the hyperplastic cells of the regenerated 
areas is striking. 

The cells in the most malignant tumors 


‘are large embryonal spindle cells with 


hyperchromatic nuclei and active mitoses. 
The cells appear as small nests, groups, or 
sheets infiltrating the liver and sending out 
dendritic strands into the surrounding 
areas. The blood vessels are immature, 
often with thrombosis and organization. In 
those endothelial tumors arising from the 
Kuppfer cells, vascular sinuses are not a 
prominent feature and the tumors are more 
cellular in type. Ross and Gray have each 
reported tumors which they believe have 
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arisen from the endothelium of the portal 
veins.*4 

The most frequent tumor arising from 
vascular endothelium, the angioma, is 
fairly common and of varying malignancy; 
such a growth may replace an entire lobe.* 
The final stage results in metastases from 
he undifferentiated neoplasm. Ogilvie and 
MacKenzie range the tumors in order of 
increasing malignancy as follows: (1) 
simple angioma (histologically benign); (2) 
malignant angioma (metastases which are 
histologically benign, as is the primary 
mass—e.g., Sheenan’s case); (3) malig- 
nant hemangio-endotheliomas (histologi- 
cally malignant with metastases—e.g., 
Ogilvie and MacKenzie’s case). 

The paucity of cases leaves much to 
be desired clinically, but pathologically 
the reports show remarkable constancy 
and little doubt of the nature of the 
histological picture. Such tumors are 
worthy of a separate classification as 
hemangio-endotheliomas (blood vessel ori- 
gin), endotheliomas (non-vascular origin) 
and endothelioblastomas (malignant in 
character). 


CASE REPORT 


W.B., white male, 76 years old, was admitted 
to the hospital April 24, 1936 with a diagnosis 
of senile psychosis. At no time up to his death 
on December 20, were there symptoms referable 
to the hepatic system. 

Autopsy showed that the liver was 5 cm. 
below the right costal margin. The surface of 
both lobes was studded with grayish-brown 
nodules, firm and well demarcated, and from 
I to 5 cm. in diameter. On cut section, many 
of the nodules had central necrosis and hemor- 
thage. The greater part of the left lobe was 
replaced by tumor tissue. In addition there was 
a myocardial hypertrophy and fibrosis, arterio- 
sclerosis, arteriosclerotic nephritis and cerebral 
arteriosclerosis. 

Histology. Sections of the liver contained 
nodules of fairly well demarcated circular 
masses of the neoplasm. These nodules were 
made up of spindle-shaped cells, arranged in an 
alveolar manner and containing large nuclei 
of coarse chromatin granules and well defined, 
deeply staining nucleoli. The cytoplasm was 
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irregular, having a tendency to form a syncy- 
tium with neighboring cells. The cells were 
distinctly granular and tended to arrange 
themselves in parallel rows or groups, in many 
places away from an elongated empty space. 
At the periphery of the masses, there was a 
moderate invasion of the liver parenchyma 
which was compressed. There are very few 
mitotic figures, but some of the peripheral 
cells are enlarged and anaplastic. 

A fine network of blué-staining reticulum 
was demonstrated with Mallory’s aniline blue 
stain, much of it coarse and resembling that of 
the normal liver stroma. However, there was 
also a very fine reticular felt-work, evidently 
laid down by the neoplasm and arranged as 
radiating fibers. The neoplastic cells occasion- 
ally showed a brown granular pigment demon- 
strated with Mallory’s Prussian blue stain to 
be hemosiderin. 

The remainder of the liver showed some 
cloudy swelling and fatty degeneration of the 
hepatic cells. 

Failure to find another primary site upon 
careful search at autopsy and the absence of 
metastases in such customary places as lungs 
and abdominal lymphatics strongly favored 
a diagnosis of primary hepatic neoplasm. More- 
over, the massive involvment of the left lobe 
of the liver with numerous metastatic nodules 
in the right lobe substantiated such an assump- 
tion. The nodules in the right lobe varied in 
age, as was evidenced by the varying size and 
amount of stroma. It is reasonable to conclude 
that this neoplasm was a primary alveolar 
spindle cell sarcoma of probable endothelial 
(vascular) origin (a hemangio-endothelioblas- 
toma). 


SUMMARY 


A review of the literature on primary 
hepatic sarcomas of endothelial cell origin 
is made and a case reported. 
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DIVERTICULUM OF THE ANTERIOR URETHRA IN A 
MALE CHILD* 


Davip GEIRINGER, M.D. 


Attending Urologist, Polyclinic and 
Lincoln Hospitals 


AND 


Mitton O. Zucker, M.D. 


Clinical Assistant Urologist, Lincoln Hospital 


NEW YORK CITY 


of the anterior 


urethra in male children, judging 
from the scarcity of reported cases 


Retrograde urethrogram, anterior, 
posterior view. 


Fic; 1. 


Is a rare congenital malformation of the 
genitourinary tract. A recent survey of lit- 
erature by H. L. Kretchmer! revealed only 
twenty-one cases, including his own. 

Since the condition is still an anatomic 
curiosity and clinically is of unusual! inter- 
est because of the serious pathology which 
it eventually causes, we wish to report the 
following case: 


P. H., 6 year old male, was admitted to 
Lincoln Hospital on December 26, 1936, on the 
service of Drs. Dwight and Martin (to whom 
we are indebted for the privilege of reporting 
this case). The history obtained from the 
mother was that from early infancy the child 


had experienced difficulty in urination, dribbled 
intermittently and was a persistent bed wetter. 
Various remedies and home cures had been 


Fic. 2. Retrograde urethrogram, lateral 
view. 


tried without success. As the patient grew older 
the condition became progressively worse and 
there was relatively little control over the act 
of micturition. He was able to void voluntarily 
only a few drops at a time and only with great 
effort. The dribbling became continuous night 
and day and was often associated with spells of 
convulsive crying and picking at the genitals. 
Skin eruptions were frequently present on the 
thighs and scrotum from the irritation of the 
ever present dribbling urine. The child reeked 
with a pungent urinous odor. Mentally the boy 
was slowly getting very dull and morose, and 
periodically would go off by himself refusing to 
eat or play. 

The boy was pale and somewhat under- 
developed and he appeared extremely anxious 


* From the urologic service, Lincoln Hospital, New York City. 
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and frightened. His head, neck, heart and Iungs 
were essentially negative. There was slight 
tenderness over the suprapubic region with a 


Fic. 3. Intravenous pyelo-urethrogram, an- 
teroposterior view. 


mass which, though not definitely palpable, 
suggested a distended bladder. The penis was 
small with marked phimosis. The glans was 
normal, and there was neither hypo- nor 
epispadias. At the base of the penis and in the 
upper part of the scrotum in the midline there 
was a round bulge about the size of a pigeon 
egg. This was tender and fluctuant, and when it 
was squeezed, urine was expressed from the 
external urethral meatus. After its contents had 


been emptied by compression, the mass refilled. 


in five minutes. The testicles were both present 
and apparently normal. Circumcision was done 
to relieve the phimosis. While this was being 
carried out a mass appeared in the upper part 
of the scrotum and became larger while we 
watched. The operation was completed and the 
patient was returned to the ward. 

Urine collected by manual expression showed 
a trace of albumin, 4 plus W.B.C. Clumps were 
present and 30 to 40 R.B.C. per high power 
field. Blood chemistry showed NPN 75; urea 
42. Hemoglobin was 65 per cent; R.B.C. 
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3,500,000; W.B.C. 14,600. Temperature at this 
time was 100.2 rectally. The next day a urethro- 
gram made by injecting 25 per cent skiodan 
through the external meatus disclosed a round 
shadow about the size of a small egg connected 
with the urethra. (Fig. 1.) A lateral roentgeno- 
gram showed a shadow about 2}¢ inches long 
and located in the anterior urethra. The 
posterior urethra could be seen extending into 
the bladder. (Fig. 2.) The bladder was outlined 
in this procedure and was definitely enlarged, 
(Fig. 1.) Diverticulum of the anterior urethra 
was diagnosed. 

Intravenous urographs taken the next day 
showed bilateral hydronephrotic kidneys with 
tremendously dilated pelvis and blunted calyces 
and large tortuous sausage-like ureters empty- 
ing into a distended bladder. (Fig. 3.) The 
diverticulum was also visualized in these films, 
confirming the diagnosis. 

Operation was advised, but before consent 
was obtained the skin over the diverticulum 
became red, tender and indurated. This indura- 
tion spread around the base of the penis and 
into the groins. The skin here became tense and 
edematous followed shortly by bullous erup- 
tions and spreading edema of the lower ab- 
dominal wall. (Fig. 4.) At this time the patient 
became very stuporous, his temperature rose 
rapidly to 107 degrees and before any surgical 
intervention was possible, the child became 
comatose and died. Antemortem blood chem- 
istry showed NPN 140 mg. per 100 c.c. of 
blood. 

Examination of the genitourinary tract at 
autopsy revealed two large pyonephrotic kid- 
neys and pyoureters (Figs. 3 and 5) with very 
little renal parenchyma present. 

Calyces and pelves were markedly dilated 
and filled with purulent urine. A post-mortem 
culture revealed B. coli. The bladder was 
dilated and thickened. The muscular wall was 
hypertrophied to about the consistency of an 
adult heart muscle. There were no congenital 
anomalies noted in the bladder or upper urinary 
tract. The urethra appeared normal from the 
vesicle neck to the junction of the bulbous and 
penile portion where there were two openings 
found in the floor that were about the size of 
small peas. These opened into a common 
diverticular sac which was about the size of a 
golf ball. Closer examination of the sac re- 
vealed a pin point perforation in its most 
dependent portion with extravasation of urine 
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into the scrotum, groin and lower abdominal 
wall. The skin over these latter areas was dis- 


colored and had begun to break down. (Fig. 4.) 
Death was ascribed to acute urinary sepsis. 
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2. The diagnosis was confirmed by 
urethrograms and intravenous pyelograms. 
3. Intravenous pyelograms and autopsy 
revealed huge pyonephrotic kidneys and 


Fic. 4. Photograph of patient showing edema of the scrotum and 
necrosis of skin over diverticulum 


Fic. 5. Autopsy specimen. 


COMMENT 


1. A diagnosis of diverticulum of the 
anterior urethra was made in a case which 
presented symptoms of long standing 
urinary difficulties with enuresis and con- 
stant dribbling as the primary complaint. 
The signs noted were a soft fluctuant mass 
in the upper part of the scrotum at the base 
of the penis which, when compressed, 
discharged urine through the external 
meatus. 


pyoureters with pyelonephritis as the 
result of long standing obstruction and 
infection. 

4. The obstruction to the free flow of 
urine in this case was undoubtedly due to 
the hydrostatic mechanical pressure caused 
by a full diverticular sac compressing the 
lumen of the urethra. This resulted in 
retention and dilatation of the bladder and 
upper urinary tract with stasis, infection 
and destruction of renal tissue. Similar 
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findings were reported by J. Bokay? in two 
cases and by Ternovsky? in one case. 

5. The perforation of the diverticulum 
and concomitant extravasation of urine 
into the surrounding tissues in this case was 
evidently the result of pressure exerted on 
an already over-distended, infected, and 
thinned out pouch, while trying to void 
forcibly. 

This complication with extravasation 
has not been reported previously. In 
Kretchmer’s case, there was perforation 
through a fistulous opening made 
through the skin with discharge of urine 
and pus externally, but no extravasation 
of urine into the surrounding tissues was 


noted. 
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CONCLUSIONS 


An unusual anatomic anomaly of the 
urethra in a male child is reported with 
enuresis and dribbling as the primary 
symptoms. 

The usual complications of urinary 
obstruction were present, resulting in death 
by sepsis before surgical intervention was 
possible. 

This case emphasizes the importance of 
early examination and recognition of the 
cause of urinary difficulties in infants, 
especially those of an obstructive character. 
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RUPTURE OF INTESTINE FROM FORCEFUL PROTRUSION 
OR REDUCTION OF HERNIA* 
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ERFORATION or rupture of intes- 
Prin that has become gangrenous as 

the result of strangulation in a hernial 
sac, is not an unusual occurrence. It may be 
the result of spontaneous necrosis entirely, 
or of force applied ill-advisedly in attempts 
at reduction. By the time such perforation 
occurs, the neck of the sac has often become 
sealed off by the inflammatory reaction, 
and the gangrenous bowel with its leaking 
content may be entirely confined to the 
interior of the sac without free communica- 
tion with the general peritoneal cavity. 
Opening of the sac, and establishment of 
drainage to the exterior, may well relieve 
the obstruction and control the infection, 
without the need for intraperitoneal inter- 
vention at the time of the emergency. 

Perforation or rupture of apparently 
normal intestine, non-strangulated, only 
transiently incarcerated in a hernial sac, 
and previously readily reducible, may 
result from force applied to the hernia 
directly, whether by vigorous attempts at 
reduction, or by contusion. This is a much 
rarer happening, not more than 100 cases 
having been reported in the literature. 
Undoubtedly, more such accidents have 
occurred than have been reported, yet the 
total must still be relatively small. 

Rarer still is the occurrence of perfora- 
tion or rupture of apparently normal 
intestine in an individual who is the posses- 
sor of a readily reducible hernia, not 
strangulated, and not even transiently 
incarcerated, as the result of a heavy lifting 
strain, or other excessive muscular effort, or 
as the result of contusion applied to the 
abdomen at a distance from the hernial 
site. In such cases there may have occurred 


an unusually forceful protrusion of the 
hernia at the time of the strain or blow, but 
in some instances even this unusually 
forceful protrusion has not occurred, or at 
least has not attracted the attention of the 
patient at the time of the accident. Alto- 
gether, not more than three dozen or so 
cases of this type have been reported, 
though here again, undoubtedly, more 
have occurred than have been reported. 

When perforation or rupture of intestine 
occurs under the variety of circumstances 
just enumerated, and the injured intestine 
spontaneously slips back, or is forcefully 
pushed back into the peritoneal cavity, 
leakage of intestinal content produces a 
rapidly developing peritonitis, and a seri- 
ous surgical emergency exists. 

The rarity of these accidents, and the 
gravity of their consequences, which de- 
mand an early intra-abdominal surgical 
intervention, prompt the reporting of the 
following case history, with the view of 
adding to the relatively small number of 
cases on record, and of emphasizing the 
danger that threatens the possessor of a 
hernia which is subjected to forceful 
protrusion or reduction. 


CASE REPORT 


M. K. male, aged 57, a house painter by 
trade, was admitted to Beth Israel Hospital 
on October 13, 1936, at about 1:00 P.M. as an 
emergency case. 

He had had a right femoral hernia for about 
fifteen years, always theretofore readily re- 
placeable and well retained by a truss. His 
general health had always been good. About 
9:30 A.M. of the day of admission to the hospital, 
while at work, he had occasion to lift a 5 gallon 
can of paint, a weight of about 85 pounds. As he 


* From the Surgical Service of Dr. Percy Klingenstein, Beth Israel Hospital, New York City. 
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did so, he felt the hernia come out forcefully in 
spite of the truss. He immediately experienced 
pain at the hernial site. He tried to reduce the 
hernia through his clothes, met with consider- 
able difficulty, and applied more force than 
usual. As he finally pushed the hernia back, 
he felt “‘something tear inside.” He at once 
began to suffer severe pain in the lower abdo- 
men, increasing in intensity, and spreading 
steadily further upward, though remaining 
maximal in the lower abdomen. He felt 
nauseated, but did not vomit. He delayed seek- 
ing medical aid in the hope that the pain would 
subside, and it was some three hours after the 
accident before he was admitted to the hospital. 

Physical examination showed the patient to 
be in acute distress from abdominal pain; his 
face appeared anxious and his legs were drawn 
up. Temperature was 98.6, pulse 108, respira- 
tions 24, blood pressure 140/90. A right femoral 
hernia was readily demonstrable, soft, com- 
pressible, and quite easily reducible. The 
abdomen was generally tender and rigid, almost 
boardlike in quality, particularly in the lower 
quadrants. Tenderness, direct and rebound, 
was most marked just above the pubes to the 
right, and above the right Poupart’s ligament. 
Blood count showed a hemoglobin of 110, 
R.B.C. 5,800,000, W.B.C. 32,350, with 82 per 
cent polymorphonuclear cells. 

The impression gained was that during the 
forceful protrusion or reduction of the hernia, 
a rupture or perforation of gut had occurred, 
and with replacement of the injured bowel into 
the peritoneal cavity, a spreading peritonitis 
was rapidly developing. 

An x-ray (flat plate) of the abdomen failed to 
show evidence of free fluid or gas in the 
abdomen. 

A laparotomy was performed under spinal 
anesthesia about seven hours after the accident 
had occurred. After the opening of the peri- 


toneum through a lower right rectus splitting: 


incision, yellowish, odorless, somewhat turbid 
fluid, in considerable amount, was encountered 
and suctioned off. Fibrinous exudate was 
scattered about over intestinal loops. Inspec- 
tion of the femoral sac showed that it was in 
its natural situation (no reduction en masse), 
empty of content, with the peritoneum at the 
neck showing a number of reddish ecchymotic 
spots of 2 to 3 mm. size. A short hunt dis- 
closed a loop of ileum lying in the right lower 
quadrant which showed the seat of injury. 
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At this site, the adjacent mesentery showed a 
triangular segment, which appeared greenish 
black, and edematous. The ileum showed 
what appeared to be a small perforation 
directly at the mesenteric attachment, leaking 
its content slowly into the tissue between the 
two leaves of the mesentery. 

The gangrenous portion of mesentery over a 
width of 5 cm. was definitely compromised, and 
this made a simple suture of the perforation 
out of the question. Therefore, a resection of a 
segment of intestine and mesentery, embracing 
the perforation and gangrenous mesentery, 
altogether about 7 inches in length, was per- 
formed. The ends of the divided gut were closed 
with an inverting suture of chromic catgut 
drawn tight as the Payr clamps were with- 
drawn, reénforced by a purse-string suture of 
Pagenstecher linen thread. Then, a side to 
side anastomosis was effected, using No. 0 
chromic catgut for the inner layer, and Pagen- 
stecher linen for the outer layer of closure. 
The opening in the mesentery was closed with 
several interrupted plain catgut sutures. A 
rubber dam drain was placed in the pelvic 
cul-de-sac, and the abdomen was closed in 
layers. 

Repair of the femoral hernia was deferred 
till such time as the patient would recover 
from this acute and serious emergency. 

The patient’s postoperative course was 
essentially uneventful. Moderate distention 
and regurgitation were overcome by use of the 
Levine tube and enemata. The bowels moved 
freely. The drain was shortened gradually, 
and was finally removed on the fifth day. A 
mild wound infection at the lower angle in the 
region of the drain quickly subsided. The 
patient was discharged from the hospital on 
the twentieth postoperative day. The right 
femoral hernia was still present, readily 
reducible, and held in place by a well fitted 
truss. 

A culture of the fluid in the peritoneal cavity 
was reported as showing a growth of staphyl- 
ococcus albus hemolyticus. 

Pathologic Report (Dr. Alfred Plaut). The 
specimen was an 18.5 cm. length of intestine 
with attached mesentery, the mid-portion of 
which, at the junction of mesentery and 
intestine, showed on one side a dark, slate 
colored area, 2 X 1.3 cm., (appearing larger 
on stretching), partly on intestine and partly 
on mesentery, sharply triangular in outline. 
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On the other side of the mesentery there was 
a corresponding area, 1.2 X 3 cm. Fine masses 
of fibrin were scattered over the surface of 
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of rupture. No evidence of preéxisting disease 


in the intestinal wall was demonstrable. 
The pathological diagnosis was: Tear of 


Fic. 1. Very low magnification. The perforation is seen extending through the 
whole thickness of the intestinal wall in spiral fashion. mM, mucosal end. s, 


serosal end of the perforation. 


intestine and mesentery. On the mucosal 
surface of the intestine, a greenish ovoid spot 
was present, 4 mm. in diameter. On cutting 
through the intestinal wall at this site, we 
found a small, round, reddish mass protruding 
through a gap in the muscle coat into the 
outer layers. 

The microscopic examination showed a 
perforation of the intestinal wall, with mucosa 
reaching to the outside of the intestine into the 
mesentery through this break in the wall. 
(Fig. 1.) The whole region was severely 
inflamed, while the edges of the perforation 
appeared partly necrotic. (Fig. 2.) Masses of 
torn mucosa lay outside the intestine. The 
fat tissue of the mesentery was widely necrotic 
and inflamed around particles of intestinal 
content which had leaked into the mesentery. 
(Fig. 3.) The area of necrosis and inflammation 
was many times larger than the actual area 


small intestine; circumscribed necrosis of 
intestinal wall and mesentery. 


COMMENT 


In this case the perforation of intestine 
may have occurred at the time of forceful 
protrusion of the hernia, when the patient 
first experienced pain at the hernial site, 
or during the act of forceful reduction, 
when he felt “something tear inside” 
and began to suffer severe pain in the 
lower abdomen. Or, it is possible that an 
injury to the intestine during the forceful 
protrusion was aggravated and completed 
by the act of reduction. 

A similar case in the literature is that of 
Gangl,! whose patient, a beer truck driver 
with a left inguinal hernia which was 
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readily reducible, experienced severe lower 


abdominal pain immediately following the 
lifting of a heavy keg of beer, when his 


hernia was forced out despite a truss, and 
was immediately reduced. Operation dis- 
closed a transverse tear 1 cm. long on the 
antimesenteric border of the ileum, with 
prolapse of mucosa. The forceful protrusion 
and reduction of the hernia were a definite 
part of the clinical history. 

By contrast, cases such as those reported 
by Wiedhopf,? Siegmund,’ and Breuning,‘ 
illustrate rupture of intestine with peri- 
tonitis following heavy lifting strain in 
individuals with hernias, without the 
definite history of forceful protrusion or 
transient incarceration. Even if such pro- 
trusion most likely occurred, it apparently 
was so rapid and transitory that it had not 
attracted the attention of the sufferer 
sufficiently to be emphasized in his history. 
On examination the hernia could be pro- 
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of serosa, subserosa, muscle coat and small portion of submucosa and mucosa. 
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duced and as readily reduced, as before the 
accident. 
Hilgenfeldt® has reviewed the literature 


covering the type of accident represented 
by rupture of intestine from excessive 
muscular effort in individuals with hernias. 
Recently, Aird® has reported four cases in 
which the accident occurred as the result 
of violence inflicted on the abdomen, or of 
sudden muscular strain, without direct 
contusion, or forceful reduction of the 
hernia itself. 

Where forceful protrusion alone has been 
responsible for the accident, the explana- 
tion put forth by Bunge’ has usually been 
accepted as the most plausible. Bunge 
demonstrated that if an inflated balloon 
is placed in the barrel of a syringe, and the 
nozzle is closed with the finger, increasing 
the pressure upon the plunger will not 
cause the balloon to rupture. If, however, 
the occluding finger is removed from the 
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nozzle, the balloon will be forced towards 


the nozzle opening, and will rupture. 


In the abdomen, the situation is similar, 


Mufson—Intestinal Rupture 


American Journal of Surgery 471 
would explain some of these cases as being 
due to an overstretching of a Icop of 
intestine, fixed at one end at the ileocecal 


Fic. 3. High magnification. Inflammation around intestinal contents in the fat 
tissue of the mesentery. 


when violent contraction of the abdominal 
wall muscles occurs. The increased intra- 
abdominal pressure produces a _corre- 
sponding increase in the intra-intestinal 
pressure. This intra-intestinal pressure is 
counterbalanced in all directions, except 
where a loop of gut overlies a hernial ring. 
Here, there being no counterbalancing 
force, the loop of gut is forced into the 
sac, and the bursting action continuing, 
rupture of the intestine takes place. With 
the cessation of the pressure, the loop 
spontaneously slips back into the peri- 
toneal cavity, and the leakage quickly 
sets up a diffuse peritonitis. 

Aird, in analyzing the mechanism of 
rupture in the abdominal compression type 
of case, believes that the Bunge theory 
cannot be unqualifiedly accepted. He 


or duodenojejunal junctions, and gripped 
at the other by a contraction of the ab- 
dominal muscles around the hernial orifice. 

By way of illustration, in one of Aird’s 
cases, the rupture of intestine occurred 
when a man of 52, on descending from a 
street car, slipped and saved himself from 
falling by sudden violent hyperextension 
of his trunk. Intense pain in the abdomen 
and in a right inguinal hernia, which had 
been readily reducible for years, with 
progressive evidences of generalized peri- 
tonitis, led to operation. A transverse tear 
of gut was found 7 inches below the 
duodenojejunal junction. Thus, hyperex- 
tension of the spine and contraction of the 
abdominal musculature presumably caused 
a distraction of the points of fixation of the 
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intestine, namely the duodenojejunal angle 
and the inguinal hernia. 

In the cases where forceful reduction or 
contusion of a transiently incarcerated 
hernia produces rupture of bowel, the 
mechanism is slightly different, but de- 
pends in the main on the production of a 
bursting force. If gut is temporarily 
trapped in a hernial sac, the contained 
fluid and gas have no escape except through 
the neck of the sac. If this neck is narrow, 
and surrounded by fairly rigid structures, 
as is the case in femoral hernia, such a re- 
flux is prevented and rupture of intestine 
results from a continued compressive force 
applied to the hernia, as in prolonged and 
forceful taxis or direct contusion by an 
outside blunt force. The bursting mecha- 
nism is similar to the rupturing of a toy 
balloon by direct compression suddenly 
and forcibly applied. 

Sanger,’ in 1910, reported on forty cases 
of bowel rupture from forceful taxis of 
hernias, with supervening peritonitis from 
intraperitoneal replacement of injured 
bowel. These forty cases included five of 
his own and altogether represented the 
total number of reported cases dating back 
to 1844. In this series, the frequency of the 
accident increased with advancing age 
groups; cases In women were more fre- 
quent than in men (the reverse of the re- 
lationship in the cases due to excessive 
muscular effort); femoral hernias were 
more frequently involved than inguinal 
(again the reverse of the muscular effort 
cases); and the duration of the hernias 
varied from three days to seventy-five 
years. 

Since Sianger’s review, isolated cases of 
this taxis rupture type have been reported 
in the German literature by Gutzeit,° 
Hilgenreiner, Schmidt,!! and Krauss.}? 

In the French literature, somewhat over 
a dozen cases have been reported by 
Brocq,!* Huet,!4 de Ia Marniere,! Rous- 
seau,!® and Jouillard.!” Most of the cases 
reported by these French authors deal 
with rupture of bowel following contusion 
by external blunt force, mild or severe, 
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applied directly to the hernia, or mediately 
through the pad of a truss, with generalized 
peritonitis ensuing from replacement of the 
injured bowel into the peritoneal cavity. 

In the English and American literature 
a few isolated cases of this type of injury 
have been reported. Moir™ described a 
case of self-inflicted rupture of small in- 
testine caused by self reduction of a non- 
strangulated inguinal hernia.* 

It has been implied by some authors that 
rupture of intestine from taxis or contusion 
of hernia has occurred at a site in the intes- 
tinal wall which has become weakened from 
repeated previous incarcerations, with loss 
of elasticity from repeated inflammatory 
reactions and fibrous replacement. That 
this does not hold in all cases is evidenced 
by the fact that the accident has occurred 
in cases of hernia of short duration, and 
that microscopic examination of such 
intestine has often failed to reveal any 
abnormality in its structure. Furthermore, 
the same loop is not always present in a 
hernial sac, as is shown by the reappear- 
ance of the hernia on coughing or straining, 
while the injured bowel is lying within the 
peritoneal cavity at a distance from the 
hernial rmg. The same argument applies to 
the injurious effect on the bowel wall of the 
wearing of a truss. In some cases, no truss 
had ever been worn. 

Perforations occur either at the summit 
of the free border of the intestine, or at the 
mesenteric attachment. The determination 
of the location appears to depend on the 
manner in which the force is applied to the 
trapped intestinal loop. If applied later- 
ally, the bursting force is likely to find vent 
at the apex of the loop; if applied over the 
summit, the rent is likely to occur at the 
mesenteric attachment. Drummond” has 
called attention to the likelihood of an 
intramesenteric rupture of small intestine 


* Wilensky and Kauffman (Ann. Surg., 106: 373, 
1937) report a case of intestinal rupture following a 
heavy lifting strain in a man who had had an inguinal 
hernia for four years previously, apparently well con- 
trolled by a truss. Their article provides abstracts of 
forty-two cases of this type of injury that have appeared 
in the literature. 
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being due to the weakness in the bowel 
musculature at the points where blood 
vessels perforate the gut wall to reach the 
submucosa and mucosa, and the absence of 
peritoneal support at this site. 

In Sanger’s collection of forty cases of 
taxis rupture of intestine, twenty-two were 
operated on, with ten recoveries, yielding a 
total mortality of 75 per cent and an opera- 
tive mortality of 55 per cent. The time 
interval between the occurrence of the 
accident and surgical intervention stood 
out as the most important factor deter- 
mining recovery. Similarly, in Brocq’s 
collection of fourteen cases of intestinal 
rupture due to direct contusion of hernia, 
thirteen were operated on, with three 
recoveries In cases that had not gone over 
ten hours before surgical intervention. 


CONCLUSION 


A case report is presented to illustrate 
the danger of rupture of intestine in the 
application of force to a hernia, whether 
during protrusion as result of undue muscu- 
lar strain, or during reduction as result of 
forceful taxis or contusion. 

Attention is directed to this rare, but 
nevertheless likely type of accident to 
which every possessor of a hernia is liable, 
and a strong argument is thus provided for 
the early repair of a hernia, unless a major 
contraindication to operation exists. 

The mechanism of bowel rupture in this 
type of case under varying circumstances is 
briefly discussed. 

The need for early diagnosis and intra- 
abdominal surgical intervention is empha- 
sized, since a favorable outcome, other 
factors being equal, can only be expected in 
those cases in which operation is promptly 
performed. 
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LEIOMYOMA OF THE PROSTATE GLAND 
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N spite of the reports in the literature of 
eighteen cases of leiomyoma of the 
prostate, there is still some question 


1924; Bugbee in 1926; Vignolo, Rubritus in 
1928; Wolman in 1931; Hinman and 
Sullivan (2) in 1931; Deuticke in 1932; Dial 


Fic. 1. Gross specimen, showing growth associated with bladder 
and rectum. 


concerning the true nature and origin of 
these neoplasms. Tumors of this character 
may arise from any of the fibromuscular 
tissues found in this region, I.e., prostate, 
bladder, rectal wall, and the retroperi- 
toneal tissues. In 1920, I reported the 
history of a patient afflicted with a tumor 
of this nature arising from the retro- 
peritoneal tissue behind the rectum. How- 
ever, It would seem from the embryologic 


development of the prostate and the. 


amount of muscle tissue found normally in 
it, that a leiomyoma occurring in this 
location would more likely arise from the 
prostate than from the other tissues men- 
tioned. Again an entity of diffuse muscular 
hyperplasia may occur in the prostate 
revealing a microscopic picture very similar 
to that of leiomyoma. Such a case was 
reported by me in 1930. Occasional cases of 
leiomyoma of the prostate have been 
reported—by Lebec in 1876; Damski in 


and Halpert (3) in 1933; Frank Patch and 
L. J. Rhea in 1935; Mitchell and Blaisdell, 
1936; R. H. Akin, 1936; Koenig, 1936; 
L. H. Baretz 1936; and Mimpriss in 1936. 

The following case is added to the above: 


M. S., a white male, about sixty years of age, 
was admitted to the hospital on November 6, 
1934. He stated that about six weeks before he 
became constipated and began to use cathar- 
tics. At first these gave relief, but the constipa- 
tion had gradually become worse and during 
the past seven days he had had no bowel 
movement. About three months before he 
began to suffer with nocturia. Six weeks before 
he noticed a large amount of blood in the 
urine but there had been no hematuria since 
then. 

Physical examination revealed a fairly well 
preserved adult male apparently not suffering 
any pain. Examination of the heart and lungs 
was negative. The abdomen was not distended, 
but the bladder was palpable well above the 
pubis. To the right of the bladder there was a 
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large firm mass apparently filling the pelvis. 
Proctoscopic examination revealed the mucosa 
of the rectum to be normal. The systolic blood 
pressure was 220, the diastolic 90. The hemo- 
globin was 87 per cent, R. B. C. 4,590,000, 
W.B.C. 10,500. The urine showed a trace of 
albumin, an occasional white blood cell and a 
few red blood cells. 

A colostomy was performed, but there was 
no attempt to ascertain the nature of the 
mass. Following the operation the patient 
became much worse and passed away a few 
days later. 

At autopsy the mass felt in the lower abdo- 
men was found to arise from the base of the 
bladder, almost entirely replacing the prostate. 
It extended well up behind the posterior 
bladder wall and nearly surrounded the rectum. 
It weighed 1450 Gm. 


Of the eighteen cases previously re- 
ported, thirteen had chiefly urinary symp- 
toms, four primarily rectal or perineal 
manifestations, and one had painful erec- 
tions as a chief symptom. The case reported 
is unique in the fact that the obstipation 
had progressed to the point where there 
had been no bowel movement for a week 


Fic. 3. Photomicrograph, low power, show- 
ing marginal area of tumor to capsule. 


and the surgeon in charge considered a 
colostomy indicated to relieve it. 

Two types of these tumors appear to 
occur: One, massive in size, involving and 
obscuring the prostate and filling the pelvis 
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and surrounding the rectum; the other, 
sometimes pedunculated, may be closely 
associated with the urethra and bladder 


Fic. 2. Photomicrograph of growth, low power. 


and cause obstruction of the bladder or 
ejaculatory ducts, as in the case reported 
by Akin, or the pedunculated tumor may 
extend into the surrounding prostatic 


Fic. 4. Photomicrograph of growth, high 
power. 


tissue as in one of the cases reported by 
Hinman and Sullivan. The very small 
multiple myomatous nodules situated in 
glandular or adenomatous areas of the 
prostate have not been considered. The 
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case herein reported is of the massive 
type. 
SUMMARY 


A report is given of a patient afflicted 
with massive leiomyoma of the prostate, 
causing obstipation. A brief review of 
the literature and pathologic studies are 
included. 
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In the city of Bologna, Italy, there lives an orthopedic surgeon by the 
name of Putti. He has educated the mothers of that vicinity [where con- 
genital dislocation of the hip is very common] to look for the deformity 
and find it long before the child begins to walk. His results are reported the 
best in the world. 
From—“‘‘ From Head to Foot” by Armitage Whitman (Farrar & Rinehart). 
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HE problem of maintaining a clearly 

visible operative field in neurosurgery 

is of vital importance, not only be- 
cause of the methods and time necessary to 
obtain it, but often because of the relative 
inaccessibility of the operative area and the 
nature of the work. The methods com- 
monly used to establish and maintain a 
blood-free field usually consist of lavage 
with normal saline solution at body tem- 
perature, aspiration through moist cotton 
pledgets, or a combination of both lavage 
and aspiration. There must be as small an 
expenditure of time and effort as possible, 
for, until the field is clear, the operation is 
halted. 

The ordinary irrigation is accomplished 
by the use of rubber bulb syringes, several 
of which must be kept filled in an open 
container of warm saline, these being 
passed to the surgeons when needed. The 
open reservoir with its inconstant tempera- 
ture, the time and effort wasted in the 
passing and handling of the syringes, 
together with the degree of efficiency of the 
stream, made it desirable to eliminate these 
elements in the interest of better technique. 

Cognizant of these difficulties, Fay! 
introduced the closed irrigation system 
and, realizing the advantages of having the 
suction and aspiration units combined, 
presented a double-barrelled, pistol-gripped 
instrument to accomplish this end. 

The instrument presented here is a 
simplified suction-irrigator which conforms 
more in size, shape, simplicity, and maneu- 
verability with the suction tubes commonly 


used, but possesses the further advantage 
of combination with the irrigation unit. 
(Figs. 1 and 2.) 

The suction unit (B) is parallel with the 
irrigation tube (A) until the point of com- 
mon attachment, the rotary valve (c). The 
discharge tube (D) is common to both 
systems, the choice of which is determined 
by the position of the thumb lever (£). The 
irrigator is effective with the lever pushed 
forward; the aspirator, with the lever 
drawn back. The neutral position pictured 
closes both systems. The discharge tube 
may be of mouldable metal and removable 
to accommodate tips of different sizes. 

Normal saline solution at 100°F. Is 
brought to the instrument through sterile 
tubing from a one liter infusion flask whose 
height determines the size and velocity of 
the irrigating stream. In contrast to the 
stream produced by a bulb syringe, L.e., 
an irregular flow of considerable but 
rapidly decreasing volume, velocity, and 
pressure, and followed usually by a certain 
amount of frothing from the air invariably 
trapped in the bulb, this instrument gives 
a continuous stream of constant pressure 
and flow with no vision-obscuring bubbles. 
The loss of heat from such a closed system 
and the possibility of contamination is 
considerably less than when the open 
reservoir is employed. 

An annoying feature of the usual suction 
tube is the frequency of blockage due 
either to aspiration of too large a clot, piece 
of tissue, débris, etc., or more frequently by 
the accumulation of material behind the 
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small droplets of bloody fluid, dried by the 
continued passage of air over them within 
the tube. In this instrument such difh- 
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instrument to be most satisfactory when 
dealing with the problem of the clean 
operative field, and it is possible, that, with 


culties are obviated by the ease with which 
the tube is washed after using. A rapid 
forward and backward movement of the 
thumb lever will deliver water into the tube 


FIG. 


minor changes in size and construction, it 
may be used in other branches of surgery. 


We acknowledge with appreciation the 
efforts of Mr. V. B. Seitz, of the Technical 


Fic. 2. 


and subsequently aspirate the potentially 
obstructive material. The tube may be 
washed with the expenditure of practically 
no time or effort and the troublesome 
blocking is not encountered. 

While it is not beyond criticism, mem- 
bers of the Neurosurgical Department of 
the Cleveland Clinic have found this 


Engineering Department in the production of 
the final working model.* 


REFERENCE 
1. Fay, Tempe. A new instrument combining suction 
and irrigation for intracranial surgery. J A. M.A., 
89: 25-26 (July 2) 1927. 
*This instrument is manufactured by the Max 
Wocher & Son Co., Cincinnati. 
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EVERAL years ago, we came to realize 
S definitely that the foreign body in- 

serted into the peritoneal cavity in 
order to drain out exudate, actually drains, 
not the general peritoneal cavity, but only 
the sinus tract which the drain’s irritating 
presence creates. Regardless of the com- 
position or texture of the drain, nature 
always seems to detect the foreign body 
and immediately sets itself to the task of 
isolating it by depositing fibrin around it 
in an effort to extrude it. Such observations 
led to the conclusion that in generalized 
peritonitis, nothing is gained by inserting a 
drain among the intestinal loops, or 
between the intestines and the abdominal 
wall, while a tremendous amount of 
damage often results. The fibrinous exudate 
deposited by nature to wall off the intrud- 
ing drain forms adhesions between the 
loops of bowel involved. As a result post- 
operative distention and intestinal obstruc- 
tion occurred more frequently, while the 
line of incision, weakened by the aperture 
through which the drain protrudes, is 
predisposed to eventration and _ subse- 
quently to incisional herniae. 

Our results have justified the discard of 
intraperitoneal drainage and the adoption 
of the routine of closing the abdominal wall 
completely after removing the cause of 
pathology and aspirating the excess of free 
exudate in the cavity. 

While in the beginning we closed all the 
layers including the skin, the discovery 
that in many cases the wound became 
infected prompted us simply to suture the 
peritoneum, muscle, and fasciae and to 
leave the skin and subcutaneous fat wide 
open by gentle packing with iodoform 
gauze. With the adoption of the new 
routine, we became confronted with the 
problem of healing these open wounds 
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without undue prolongation of morbidity 
and discomfort to the patient. The routine 
developed is to dress the wound forty-eight 
hours after operation and irrigate it with 
Dakin’s solution by means of a_ bulb 
syringe. After thorough cleansing of the 
wound, the raw surface is rigidly inspected 
and the thickened discharge is swabbed 
away while loose knots of catgut or frag- 
ments of tissue are picked up. Another 
irrigation follows and the wound is packed 
and dressed. This procedure is repeated 
daily and the wound observed from day to 
day. In the beginning, we laid great stress 
upon daily bacterial counts, but their 
misleading import prompted us to depend 
entirely upon simple observation. Daily 
notations are made of the character of the 
discharge, the redness and edema of the 
exposed tissue and the adjoining normal 
skin, and the character of the granulations. 
In three to four days, one is able to tell if 
infection has set in or not. If the wound 
becomes infected, the Dakin irrigations are 
continued until the granulations and the 
adjoining skin becomes healthy and the 
discharge has changed from purulent to 
thin and mucoid. 

While secondary suture of the wound at 
this stage is in order, such an operation is 
not at all welcomed by the patient. Bring- 
ing the wound together with strips of 
adhesive has proved unsatisfactory. The 
serous discharge accumulated under the 
adhesive and was difficult to clean, while 
the strips themselves often loosened and 
became useless especially when wet with 
alcohol while the wound was being cleansed. 
Moreover, approximation with adhesive 
strips was often attended by puckering and 
improper coaptation. In order to surmount 
these difficulties, we made the illustrated 
bridge by soldering to each end of a curved 
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bar a metal buckle. (Fig. 1.) A quantity of and absorb any serous discharge. (Fig. 4.) 


these bars was made in two sizes in the 
workshop of the Kings County Hospital. 


Fic. 2. Open wound with ad- 
hesive straps attached to 
both sides. 


On each side of the wound, straps of adhe- 
sive plaster were attached to the skin and 
the portion towards the wound was folded 
upon itself so as to obliterate the sticky 
surface and form a ribbon. (Fig. 2.) The 
bridges were sterilized by boiling, the 
ribbons threaded through the buckles on 
each side and pulled out until the edges of 
the wound came firmly together. (Fig. 3.) 
Strips of dry gauze were then placed under- 
neath the arches to keep the wound clean 


Fic. 3. Wound edges approxi- 
mated by fastening straps 
to wound bridges. 


In this manner the dressing of the wound 
was greatly simplified as the bridges 


Fic. 4. Dressing applied 
by passing a folded 4 by 


4 inch underneath 
bridge arch. 


remained in position while the gauze under- 
neath the arches was changed every few 
days. 

In elderly patients, where healing is slow 
and sutures are left for more than a week, 
these bridges have proved invaluable, for 
as the sutures begin to cut through, the 
application of the bridges relieves tension 
on the sutures and helps to maintain the 
edges of the wound together. 


an * Se 
bi, 
Fic. 1. Wound bridges in two sizes. 
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HIS report is based on a series of 111 consecutive cases of 

cancer of the anus, rectum and sigmoid, treated personally. 

It includes eighty-two in which the involved bowel was 
resected, twenty-six which were treated only palliatively, and three 
in which local excisions were performed. (Table 1.) We have recently 
seen in follow-up the first case of this series operated upon twelve 
years ago by a two-stage abdominoperineal resection. 


TABLE I 
OPERATIVE PROCEDURE 
PATHOLOGY 


Cancers of this region comprise three-fourths of the neoplasms of 
the large bowel. Approximately 97 per cent of these growths are 
malignant adenomas or adenocarcinomas. (Figs. 1, 2, 3 and 4.) 
Less than 1 per cent are carcinomas simplex (Fig. 5), colloid cancers 
(Fig. 6), or the rare melanomas. Two per cent are squamous cell 
growths (Fig. 7), and these are almost invariably located at the anus. 

Probably both the malignant adenomas and the adenocarcinomas 
are degeneration forms of benign adenomas. That this transfor- 
mation occurs is suggested by the following facts: (1) Occasionally 
a polyp is removed which on histologic examination shows a definite 
transition from a nonmalignant to a malignant tumor. (Fig. 8.) 
(2) The distribution of cancer—eight times as frequent in the sig- 
moid and rectum as in other portions of the bowel—corresponds 
closely to the distribution of polyps. (3) Not uncommonly a cancer 
Is seen in a nest of nonmalignant polyps. (Fig. 9.) (4) Frequently 
polyps appear subsequent to, and near, the site of resection for cancer 
of the rectum. (4) Individuals occasionally are seen with one car- 
cinoma in the rectum and another in the sigmoid. (Case 42 in this 


series. ) 
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We have been taught that cancer of the rectum is a cauliflower 
or ulcer, that it usually metastasizes very slowly, and that most of 
the growths with glandular involvement are excavating lesions with 


Fic. 1. Papillomatous malignant aderoma. 


a tendency to invade the muscularis. The nodes involved usually 
are those nearest the paint of direct extension, and apparently 
there is no relation between the size of the growth and the extent 
of regional involvement. Local extension, in fact, renders a lesion 
inoperable more often than does metastasis. However, we are not 
apt to be impressed with the small, soft, superficial polyp. But this 
seemingly benign tumor not only may be a cancer, but may already 
have metastasized.‘ 

Recently we saw in follow-up an individual (Case 56 in this 
series) on whom we operated four years ago, whose summarized case 
history illustrates the point just made. He had noticed slight bloody 
staining of stool twice during the three months previous to entry. 
He, however, had observed no rectal pain, tenesmus, mucus, or 
frequent stools. Nevertheless, 7 cm. above the anus, was a small soft 
tumor which apparently did not penetrate beneath the submucosa. 
It was removed widely by electrodesiccation. (Fig. 10.) The patho- 
logic report read: ‘‘A soft mass, measuring 2 X I X 1 cm.; diag- 
nosis—adenocarcinoma, Grade uu.” (Fig. 11.) The patient was 
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persuaded to have a radical resection. The rectum after removal 
showed no trace of the primary tumor (Fig. 12), but was associated 
with two small pararectal nodes containing metastases. (Figs. 13 


~ 


Fic. 2. Papillomatous malignant adenoma. 


and 14.) It is therefore not safe to depend on the criteria of size, 
soft consistency, and mobility in estimating the malignancy of a 
rectal tumor. This case history serves to emphasize the point made 
by Miles and others, that if a diagnosis of adenocarcinoma of the 
rectum is confirmed, and if the patient’s condition warrants it, 
nothing less than an excision, having as its upper limit a wide 
margin of intestine above the growth and including the glands of the 
mesosigmoid, is justified. 

A negative biopsy is dangerous. One section of a tumor may 
appear benign under the microscope, whereas if another section 
were examined a report of cancer would be returned. (Fig. 8.) One 
individual (Case 17 in this series) had a negative biopsy a year and 
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again six months before she finally entered the hospital. By that 
time she had a huge growth of borderline operability. 
A biopsy may give a false idea of the degree of malignancy. This 


Fic. 3. Adenocarcinoma. 


is illustrated by Case gg. The biopsy specimen showed a malignant 
adenoma (Fig. 15), while the tumor in the resected rectum was 
reported as an adenocarcinoma. (Fig. 16.) 

If one feels that the tumor in question probably is benign, it is 
better, whenever possible, to excise the entire lesion with a good 
margin of healthy tissue and submit the whole for histologic exami- 
nation. In the larger tumors and in those high in the rectum this is 
sometimes difficult to accomplish, but for the growths that can be 
prolapsed downward (Fig. 17), the technique of excision which we 
employ is shown. (Fig. 18 and 19.) With the tumors clinically benign 
and too large to excise locally, one must either resect the rectum or 
employ electrocoagulation. If a small area of malignancy should be 
present and not discovered, as is quite possible, by this latter 
technique, the danger of metastases has not, of course, been 
eliminated. 


AGE 


The age factor has only this importance: that while the highest 
incidence is in the same decade of life as is cancer elsewhere in the 
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body—the fifth and sixth—it must be remembered that rectal can- 
cer also may appear in youth. Some years ago we saw an inoperable 
carcinoma of the rectum in a girl of 12. In a series reported by us in 


Fic. 4. Adenocarcinoma. 


1933,” 0.5 per cent of the patients were under the age of 20 and 5 per 
cent between 20 and 25. In the present series, the oldest was 82 and 
the youngest 22. 
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MANAGEMENT 


Though there has been definite progress in the management of 
this disease, it is obvious that the percentage of cures will only be 


Fic. 5. Carcinoma simplex. Fic. 6. Mucinous carcinoma. 


increased in proportion to emphasis on two factors: (a) earlier diag- 
nosis; and (b) improvement in therapy. 


EARLY DIAGNOSIS 


The ideal situation is one in which the growth is discovered 
before any symptoms develop. With increasing pressure on both 
physicians and laymen via medical literature and public education, 
these very early cases are beginning to appear. 

During the past few years we have had under our care three 
individuals with rectal growths who had no lower bowel symptoms 
whatsoever, and a fourth who sought aid solely because of pruritus 
ani. The first was an old man with an arthritis of the right knee. 
Routine digital examination disclosed a rectal carcinoma about 
1.5 cm. in diameter. The second was a woman who complained of a 
lumbar backache. X-rays revealed no evidence of a metatistic 
malignancy. Routine digital examination revealed a cancer of the 
rectum about the size of that in the first case. The third sought aid 
because of a pilonidal sinus. He also had a rectal cancer less than 1 cm. 
in diameter. The fourth came in with a friend who had cancer of the 
rectum; he desired advice regarding his itching. He had a carcinoma 
half encircling the rectum. (Fig. 20.) 
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As we become more cancer-of-the-rectum-conscious, an increas- 
ing number of what we now call atypical cases will be discovered. 
It is conceivable that some individuals with very early malignant 


Fic. 7. Squamous cell carcinoma. 


adenomas may be cured by wide local excision of the growth, but in 
dealing with an adenocarcinoma it is necessary to resect the rectum 
no matter how small the neoplasm. We trust the time will come 
when every patient will demand a routine rectal examination, be 
he afflicted with migraine, tonsillitis, or dermatitis venenata. A 
periodic health check-up should always include such an examination. 

Unfortunately, most large series contain a high percentage of 
late cases. Although resection could be accomplished in three- 
fourths of the present series, 63 per cent of the group came in with 
symptoms of more than four months’ duration. (Table 11.) 

This is further emphasized by Table 111 showing the circum- 
ferential involvement. 
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Fic. 8. Biopsy specimen. Adenocarcinoma at left 
of photomicrograph, benign adenoma at right. 


Fic. 9. Nest of adenomatous polyps with cancer at either end of specimen. (Staff 
case, Palmer Memorial Hospital, courtesy of Dr. Richard Sweet.) 


% 
% * 
. 
‘ 
4 
: 
* 
4 
a 


490 SHEDDEN—CARCINOMA OF RECTUM AND SIGMOID 


TABLE II 
DURATION OF SYMPTOMS BEFORE ADMISSION* 
Cases 


* 63 per cent delayed four months or more. 


TABLE II 
CIRCUMFERENTIAL INVOLVEMENT ON ADMISSION TO HOSPITAL 
Cases 
41 


It is probable that lack of pain (Table tv) frequently accounted 


TABLE Iv 
SYMPTOMS FIRST NOTICED BY PATIENT 
Cases 


II 


for the long interval between the onset of symptoms and the first 
visit to a physician (Table v), yet in several instances the delay was 
due to the fact that the physician in charge was misled (Table v1) 
by the absence of such textbook symptoms as: (1) definite changes 
in bowel habit; (2) pronounced bleeding; or (3) tenesmus. 


TABLE v 
DELAY BETWEEN ONSET OF SYMPTOMS AND CONSULTATION WITH DOCTOR* 
Cases 


* 41 per cent delayed two months or more. 
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TABLE VI 
DELAY BETWEEN CONSULTATION WITH DOCTOR AND ENTRANCE TO HOSPITAL* 


* 45 per cent delayed two months or more. 


We now realize that these symptoms are descriptive in most 
cases of a carcinoma in its late stages. If the bleeding is coming from 
a cancer of the rectum, it means that the growth has advanced 
until ulceration has invaded blood vessels, and consequently has 
existed for a considerable period. Not only must we be alert to 
detect the slightest change in bowel habit, but we must also remem- 
ber that a neoplasm of the lower bowel may be, and often is, present 
weeks and even months before the patient’s attention is directed to 
his rectum. 

1. Obstruction. Definite symptoms of intestinal obstruction will 
of course make for a prompt diagnosis, but when they are indefinite 
or mild we must be on our guard. They may entirely disappear 
after the use of mineral oil, and a dangerous delay may supervene. 
Six years ago, at the Massachusetts General Hospital, we were in 
charge of a woman who had had increased constipation over a period 
of stx months, but with the oral use of an intestinal lubricant her 
bowels had again become regular. The appearance of mucoid 
discharge, slightly blood-tinged, made her seek aid, which was 
fortunate, for the constipation factor had not caused her any con- 
cern. She had an annular cancer of the sigmoid, which we resected. 
It had an extremely small Iumen. (Fig. 21.) Thus, until a diagnosis 
has been made, it is obviously dangerous to give oil, no matter how 
mild or indefinite may be the symptoms even of partial obstruction. 

2. Bleeding. In cases of mild bleeding, lack of adequate exami- 
nation may invite disastrous delay, especially if the patient also has 
definite hemorrhoids. In this series, thirty-six cases had a diagnosis 
of hemorrhoids before entrance. The diagnosis in many instances 
was made by the patient, who thereupon treated himself with 
salves, etc. Unfortunately, however, in a considerable number of 
cases the patients’ physicians were also led astray by the presence 
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of hemorrhoids, either actually present or suspected. (Tables vii 
and vu.) Obviously, the only way to avoid such an error is to make a 
careful high digital examination in every instance of rectal bleeding, 


Fic. 1o. Small soft tumor, clinically benign, but actually 
Grade 11 adenocarcinoma. 


TABLE vil 
PREEXISTING RECTAL PATHOLOGY 
Cases 


whether or not hemorrhoids are present. The chance of error is 
diminished if sigmoidoscopic examination is added; and made even 
less if an x-ray examination with an opaque enema (Figs. 22 and 23) 
is employed. It is perhaps unnecessary to stress the fact here that a 
negative barium enema, like a negative biopsy, does not rule out 
cancer, and that the barium enema always should be preceded by 
a proctoscopy. If the latter is negative, the former is then urgently 
indicated. 

Examination of Rectum and Sigmoid. The rectum and sigmoid 
comprise roughly 10 to 11 cm. of the large bowel, 5 cm. of which is 
above the peritoneal reflection of the cul-de-sac of Douglas. The 
average index finger is 8 cm. long, and usually can reach as high as 
the right valve of Houston. With the patient is Sims’ position, 
and with a slight push, almost every carcinoma of the rectum can be 
felt. Not infrequently, with the patient in squatting position and 
straining, a rectosigmoidal growth can be palpated. This position is 
particularly useful with the type of growth that tends to prolapse. 
The diagnosis of cancer of the rectum and rectosigmoid can be 
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TABLE VIII 
ADVICE AND TREATMENT RECEIVED ELSEWHERE 


Referred to hospital without advice..................0200cceeueee 


Medication, enemata, and 15 
Treatment for hemorrhoids advised...................00ceceeeees 2 


made in 100 per cent of the cases, provided a careful digital and 
proctoscopic examination is made as a matter of routine. 


IRRADIATION 


Though definite progress has been made in radiation therapy, 
alone or in conjunction with surgery, the efficacy of this method is 
still relatively slight, save as a palliative procedure. Doses very 
close to the margin of tolerance of healthy tissue are required, and 
an overdose almost always results in necrosis and consequent sepsis. 

Eight years ago we reviewed* 140 cases of rectal cancer treated 
by radium at the Huntington Memorial Hospital. Of these, no 
individual with proved cancer survived more than five years. 
Recently we reviewed? eighty more cases at the Palmer and Hunting- 
ton Hospitals. No patient in this group lived free from disease for 
five years; but there was one three-year “‘cure’’—an anal epider- 
moid carcinoma—and one four-year “cure” —a malignant adenoma. 
Of the eighty cases, fourteen were locally operable, but received 
irradiation because the age or general condition of the patient con- 
traindicated surgery, or because operation was refused. One indi- 
vidual lived six years, but with disease. Of ten cases recurrent after 
radical operation, five were quite definitely improved after the 
irradiation. Electrocoagulation was added to the irradiation in four 
instances. In all four there was definite improvement. 

The following methods of attack by irradiation seem worth 
discussing: 
1. Intracavitary surface irradiation. 
2. Intrarectal irradiation with needle or seeds. 
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3. Barrage by open operation from the perineum. 


4. Irradiation via the vagina. 
5. Any one of the above, plus partial or complete resection. 


Fic. 11. Adenocarcinoma, Grade 11. 


6. High voltage Roentgen radiation. 

A few years ago, two five-year cures were reported from the 
Mayo Clinic following the direct application of radium tubes to the 
surface of rectal cancers. The disadvantage of this method is that 
while a heavy dose of radium is delivered to the surface of the 
growth, a weak dosage is delivered to its base. 

We have frequently employed radium emanation ‘“seeds”’ 
I mc. in strength, which are imbedded in the base of the tumor via 
the rectal lumen; but it has been our experience that even employing 
only six to eight 1 mc. seeds, and with the caustic beta rays almost 
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Fic. 12. Area of excised tumor. Shows granulation tissue 
only. 


Fic. 13. Rectum just before resection. 
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entirely filtered out with 0.3 mm. gold, there is, nevertheless, 
usually a severe reaction. More recently we have been employing 
needles of radium element combined with electrocoagulation in 
divided doses. The preliminary results of treatment by this method 
are encouraging. 

The technique of barrage by open operation is as follows: 

1. An abdominal colostomy is formed. 

2. The anus is closed and a wide exposure of the rectal 
ampulla is made through a median incision. 

3. Employing radium element—long needles passed along 
the lines of lymphatic spread; shorter ones may be used 
to secure uniform and complete barrage of the growth. 
They are inserted along the hemorrhoidal arteries and 
the levators ani. They also are imbedded above, below, 
and into the growth. This may be combined with 
intracavitary surface irradiation. 

4. As a fourth step, the rectum may be excised. The results 
are not very satisfactory. Convalescence is painful and 
slow; there is often a chronic urethritis and cystitis. 

In females, of course, radium needles may be implanted in a 
growth of the anterior rectal wall via the vagina. This gives quite 
satisfactory palliation. 

Several workers in this field urge a more frequent employ- 
ment of colostomy and perineal resection, plus irradiation. They also 
urge partial resection in inoperable cases, plus irradiation. This 
method has merit if used with the inoperable cases; but we have not 
found that the colostomy and posterior excision, plus irradiation, 
has produced more cures than resection alone. 

Treatment with Roentgen Irradiation. The technique of this 
type of treatment is improving with great rapidity. There has come 
swiftly an advance from the now commonly employed 200,000 volt 
appaiatus to one with a voltage of 800,000, and finally to a machine 
operating with a voltage of 1,000,000. As regards the last, Dresser 
and Spencer have recently stated that the patient’s skin “will 
tolerate twice as much x-ray delivered at 1,000,000 volts as it will at 
200,000” and that “about 20 per cent more of the high voltage 
treatment will reach the center of the body.” This allows the 
administration of more nearly adequate radiation to deep-seated 
neoplasms. The immediate results of 1,000,000 volt x-ray therapy, 
even though only palliative, are apparently superior to those 
obtained with lower voltage. It is of course too early to evaluate the 
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results of treatment of carcinoma of the rectum or sigmoid with this 


technique. 
We must remember that radiation therapy has been applied to 


Fic. 14. Metastatic carcinoma in tiny node behind area of 
excision of rectal cancer. (See Fig. 12.) 


rectal cancer for only a little more than a decade, while surgery has 
been employed in this field for over a century, and secondly, that 
irradiation occasionally produces a clinical cure of many years’ 
duration. The successful cases form such a small percentage of the 
total treated that we are all as yet duty bound to advise correct 
surgical excision in preference to radiation in those cases in which 
there is reasonable prospect of success. 

We must recall, however, that a similar statement was true for 
cases of buccal cancer about eight or ten years ago. It is therefore not 
unreasonable to believe that, with the advancement of knowledge 
and with improved technique, our position may be altered. 


SURGERY 


Preparation of Patient for Operation. During the past few years 
we have found the following factors important in preoperative care 
of these patients: (1) The extension of the period of preparation to at 
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least seven days. (2) A high carbohydrate-low residue diet. (3) The 
reinforcement of carbohydrate intake by parenteral glucose 10 per 
cent. The fluid overcomes hypohydration. (4) If there is no suggestion 
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Fic. 15. Malignant adenoma. 


of obstruction, magnesium sulfate in divided doses. However, there 
must be intestinal rest for forty-eight hours before operation, for it is 
highly important that the contents of the colon be solid at the time 
of resection. (5) Gentle, daily irrigation of the rectum and sigmoid 
with normal saline, which usually makes the patient more comfort- 
able and thus adds to the sense of well-being. 

We believe that in the management of these serious cases a 
trained team is of the utmost importance. One’s surgical assistant 
should be a man especially interested in this sort of work—if possible, 
a man who has operated upon several of these cases himself—and 
alert to detect potential postoperative trouble. The nurse in charge 
should have a wide experience in their postoperative care. We have 
found that a specially trained nurse can often detect beginning 
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complications long before an individual not so experienced. It is 
vitally important, for instance, that the slightest sign of obstruction 
be reported immediately, and that the posterior staining be evaluated 


properly. 


Fic. 16. Adenocarcinoma. 


Each of our cases now has, besides the usual routine preoperative 
laboratory check-up and physical examination, a careful preopera- 
tive study and postoperative follow-up by the urologist and anes- 
thetist. The anesthetic and urologic aspects of these cases will be 
discussed in detail below. 


ANESTHESIA 
FRANK Marvin, M.D. AND Everett DONAGHY, M.D. 
Consulting Anesthetist, New Assistant in Anesthesia, Boston City 
England Medical Center, and Newton Hospitals 


Newton and Boston Lying-In 
Hospitals 


A patient undergoing a one-stage combined abdominoperineal 
operation for cancer of the rectum must combat three major factors 
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if he is going to survive such a severe procedure. First, usually he is 
beyond the optimum age group, in the average case being between 
50 and 75 years old. Second, he is and has been for some time ill 


Fic. 17. Large soft tumor, clinically benign. 


with a debilitating disease. Third, he is confronted with a long, 
shocking surgical procedure. The anesthetist primarily is concerned 
with the third of these factors. 

To satisfy the anesthetic demands it is necessary to provide an 
anesthesia prolonged enough to last through the operative time, and 
at the same time one which adds as little as possible in the way of 
cardiac, respiratory, or vascular depression. Moreover, every advan- 
tage should be given the operator to work and complete this arduous 
piece of surgery. Consequently, we have come to believe very 
strongly that the anesthetic agent most commonly presenting these 
features is pontocaine. 

Because this drug possesses all of the qualities and none of the 
disadvantages of procaine, as well as insuring twice the length of 
anesthesia, there seems no adequate reason for combining the two. 
So-called “slow takes”’ and “‘failure” of anesthesia are attributed to 
faulty technique rather than to any strange inherent property of the 
drug or idiosyncrasy of the patient. Furthermore, any diminution of 
the pontocaine dosage may shorten the duration of anesthesia. We 
have managed to obtain the desired and expected results with 
pontocaine as it is marketed, and therefore see no reason to alter the 
method of administration. 
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Pontocaine, as employed in these cases, was supplied in ampules 
containing 2 c.c. of the 1 per cent solution of the hydrochloride, 
representing 20 mg. Its advantages over the other spinal anesthetics 


Fic. 18. Pedicle clamped with good margin of healthy 
tissue. Excision with electrocoagulation started. 


in lower abdominal work are generally agreed to include: (1) 
anesthesia lasting between two and three hours; (2) ease of adminis- 
tration; (3) negligible respiratory depression; and (4) minimal lower- 
ing of the blood pressure. From these we feel that this drug causes the 
least amount of metabolic disturbance of the commonly employed 
spinal anesthetics. 

While a few of these cases were operated upon while under nitrous- 
oxide-oxygen-ether anesthesia, in the great majority pontocaine was 
administered subdurally. The anesthetic of choice was always 
pontocaine. This was due to the many apparent benefits of spinal 
anesthesia for the lower abdomen over a general inhalation narcosis; 
these advantages are as follows: 
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1. Intestinal tranquillity, with no extrusion of intestines into 
the operative field. 

2. Unparalleled muscular relaxation, permitting greater facility 
for operating, clearer exposure, and less trauma. 


Transl 1922 


hie 


5. 19. Excision completed. Mattress sutures in pedicle for hemo- 
stasis. 


3. Possibility of consulting patient in case of necessity. 

4. Reduction of operating time by simplification of the tech- 
nical aspects of surgery. 

5. Shock reduced, due to posterior nerve root paralysis inhibit- 
ing impulses from reaching and acting upon the brain centers. 

6. Fewer postoperative complications, since no mucus or 
vomitus is inhaled and thus there is less irritation to the mucous 
membrane of the respiratory passages. 

7. Better approximation of wound edges, hence fewer incisional 
hernias, because of the relaxation; diminished nausea and vomiting 
and recovery restlessness. 

8. Less toxemia compared to a long etherization, since the 
metabolic processes of the body are rested and reduced, thus con- 
serving the patient’s energy. 

g. Especially useful in cardiac, pulmonary, and vascular states, 
as well as renal, liver, and diabetic cases. 

10. Electrical apparatus (cautery) may be employed. 
11. Postoperative recovery begins early. 
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12. Postoperative ileus is rare, due to less trauma of the intes- 
tines and increased peristalsis. Spinal anesthesia has been employed 
therapeutically in cases of paralytic ileus. 
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Fic. 20. Cancer of rectum. Pruritus was this patient’s only 
complaint. 


13. Less bleeding in the operative field because of the relative 
anemia and more constant blood pressure. 

14. Hospitalization shortened because of fewer postoperative 
complications. 

With regard to postoperative pulmonary complications under 
spinal anesthesia, no attempt is made to draw any dogmatic con- 
clusions in this series. While we feel that there are fewer reasons for 
patients anesthetized with spinal anesthesia to develop such com- 
plications, there exists no unity of thought on this matter. Witness 
the following divergent findings of other reporters: 

Brown and Debenham" state that “postoperative complications 
are 4.29 times higher under spinal anesthesia than under inhalation 
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anesthesia and the nearer the diaphragm the operation, the higher 


the incidence.” 
Stein and Tovell!® report that “the incidence of postoperative 


complications is not increased.” 


Fic. 21. Stricturing carcinoma of sigmoid. Oil re- 
lieved symptoms. 


Flint!® says that ‘“‘the postoperative complications are no more 
frequent than after ether.” 

B. Rapoport!” finds pulmonary complications after spinal 
anesthesia in 5.7 per cent of cases, and after general anesthesia in 
7.4 per cent. 

K. K. Nygaard* reports pulmonary complications after spinal 
anesthesia in 2.3 per cent of cases, and in 4.7 per cent of cases having 
general anesthesia. 

Fowler’ asserts that ‘“‘spinal anesthesia is not followed by 
pulmonary complications.” 

In the preoperative preparation of the patient, the anesthetist 
plays an important réle. He must make a study of the patient, and 
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should explain to him what is planned in regard to the anesthesia. 
There is thus established a bond of trust and confidence between the 
patient and the anesthetist. An examination of the patient’s chart, 


Fic. 22. Loop of sigmoid conceals carcinoma proximal to it. 


with special reference to the history, physical findings, and labora- 
tory work, should be made, followed by a personal check-up as to 
heart, lungs, and blood pressure. Inquiry should be made as to any 
idiosyncrasy the patient may have toward morphine, barbiturates, 
or other drugs to be used. 

An attempt should be made to insure the patient a full and restful 
night’s sleep by the administration of 114 gr. (one capsule) of 
nembutal at bedtime, repeated at midnight if he is not asleep. In the 
morning nothing is allowed by mouth except 3 gr. (two capsules) of 
nembutal one and one-half hours preoperatively. This is followed 
fifty minutes later by morphine and scopolamine together, in dosage 
commensurate with the patient’s age, weight, and physical findings. 
Usually morphine gr. 1é and scopolamine gr. !459 act well enough to 
calm the average patient. By virtue of this premedication, many of 
the people operated upon fall into a profound sleep after the opera- 
tion has begun; at least, if not asleep, their senses will have been 
dulled and their apprehension destroyed. 

In giving the pontocaine, the following steps are observed: From 
2 to 3 c.c. of a 1 per cent novocaine solution, to which is added 50 mg. 
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of ephedrine, are injected into the skin and underlying structures at 
the site of the spinal puncture. As this operation for cancer of the 
rectum is to be confined to the Jower abdomen, the usual injection 


Fic. 23. Carcinoma of sigmoid revealed by pushing loop to one 
side. 


site is the third Iumbar space. The injected ephedrine tends, by its 
direct vasoconstricting action on the terminal blood vessels, to 
prevent a fall in blood pressure. Therefore it is best, if possible, to 
wait ten minutes for its full effect. The operating table at this time is 
flat, or in not more than 10 degrees Trendelenburg position. 

After the introduction of the spinal needle (No. 22 gold needle 
with a Sise introducer), 2 c.c. of spinal fluid are withdrawn and 
mixed with an equal volume of the 1 per cent pontocaine solution in 
a 10 c.c. syringe. From this mixture of 4 c.c., any desired dose may 
be reinjected, each cubic centimeter containing 5 mg. of the drug. 
In these cases of resection of the rectum, 20 mg. were routinely 
employed, with the injection rate 14 c.c. per second. The patient is 
now turned on his back and the necessary preoperative procedures 
carried out, such as adjusting the blood pressure cuff and stethoscope, 
placing the shoulder pieces in position, and generally making the 
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patient comfortable. Preparing the operative field and draping add a 
few minutes more. When all these preparations have been com- 
pleted, anesthesia is present to some height above the umbilicus, and 


the operation may begin. 


Fic. 24. Black dots represent metastases 
in ischiorectal fossa, levatores ant 
muscles and sigmoid mesentery. 
(From Miles’ ‘“‘Cancer of the Rec- 
tum.’’) 


Fic. 26. Cancer left in sigmoid 
mesentery. (From Miles’ “Can- 
cer of the Rectum.’’) 


Fic. 25. Broken line represents tissue 
excised. (From Miles’ “Cancer of 
the Rectum.’’) 


Fic. 27. Sleeve resection. A bad oper- 
ation for cancer of rectum. (From 
Miles’ “Cancer of the Rectum.’’) 


The technique described above may have to be slightly modified 
in certain individuals with difference in the specific gravity of the 
spinal fluid, or with variations in the configuration of the vertebral 


column. 
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Approximately when the surgeon is ready to open the peritoneum, 
or about fifteen minutes after the injection of the pontocaine, the 
table may be placed in as much Trendelenburg position as is 
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Fic. 28. Fic. 29. 
Fics. 28 and 29. Operation not radical enough, though an improvement over the pre- 
ceding procedures. (From Miles’ “Cancer of the Rectum.”’) 


required. By this time the drug has become fixed in the spinal cana] 
and no further rise cephalad may be expected. 

It is our rule that fifteen minutes prior to the time when the first 
stage is to be completed and the patient turned, 50 mg. of ephedrine 
are injected subcutaneously in order to bolster the blood pressure 
for this change of position. We have found that as the patient is 
turned onto his side for the second stage, shock—as evidenced by a 
falling blood pressure and a rising pulse rate—is imminent. This is 
combated by the above-mentioned ephedrine, intravenous fluids, 
Trendelenburg position, and transfusion. 

Following the completion of the operation, the patient is always 
placed in his bed, which has been brought directly to the operating 
room. This does away with the necessity of forcing the patient to 
undergo an extra transference from litter to bed. If required, bed and 
patient may be left in the operating room while any remedial meas- 
ure is carried out. 

Upon return to the patient’s room, the bed is immediately placed 
in Trendelenburg position, and left in that position for at least four 
hours. This procedure, coupled with the use of the fine gold needle, 
is given credit for the total absence of postoperative lumbar puncture 
headaches in this series. 

Other postoperative care includes the liberal use of morphine 
after the spinal anesthesia has worn off; instruction for the turning 
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of the patient frequently, at least once an hour; encouraging the 
patient to breathe deeply for several periods each hour while awake, 
either with or without the aid of carbon dioxide; and forced move- 


Fic. 30. Left paramedian incision. Left rectus muscle retracted. 


ments of the arms and legs. These last measures will counteract the 
depressant effect of the morphine on the respiration. Since the 
condition of hypoventilation exists in most cases after an abdominal 
operation, with many minute deaerated areas in the lungs, this 
treatment will militate against the production of pulmonary compli- 
cations by more promptly returning the vital capacity to normal. 
Moreover, the possibility of massive collapse due to mucus occluding 
a bronchus is diminished. In this series only one patient died of 


bronchopneumonia postoperatively. 
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There were no sudden anesthetic catastrophes on the table in 
this group of cases; nor did any of them have a serious respiratory 
or cardiac depression. However, in the event of a cardiac depression 


Fic. 31. Patient is in Trendelenburg position. 


with a serious drop in blood pressure, it is our belief that this con- 
dition is most advantageously treated with ephedrine, which seems 
to give more prompt effect if administered by intravenous injection. 
Respiratory depressions should be treated with oxygen inhala- 
tions, artificial respiration, and the use of metrazol or coramine 
intravenously. 

There were no neurologic sequelae reported as a result of these 
spinal anesthesias. Nausea was encountered occasionally, and treated 
with oxygen inhalations. Restlessness on the operating table was 
counteracted by sedatives during the operation. 

In conclusion, it may be stated that the anesthetic problem in 
this combined abdominoperineal resection of the rectum in one stage 
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has been to find an intraspinal agent causing anesthesia and motor 
paralysis, while at the same time not producing a paralytic effect on 
the vegetative medullary centers. We believe that pontocaine, pre- 


Fic. 32. Peritoneum freed off mesosigmoid with large obstetrical scissors. 


ceded by the neutralizing effect of ephedrine, answers these demands 
satisfactorily. 


UROLOGIC MANAGEMENT 


Rocer C. GRAVES, M.D., F.A.C.S. AND Weston T. BUDDINGTON, M.D. 
Urologist-in-Chief, Carney Hospital Assistant Urologist, Carney Hospital 


Very little has been written on the urologic complications of 
carcinoma of the rectum and the frequency with which these occur 
has not been generally recognized. In a recent review of 440 cases at 
the Pondville Hospital, Kickham and Bruce found that in the early, 
or operable group, 30.4 per cent of the males and 36.7 per cent of the 
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females complained of urinary symptoms. In the late or inoperable 
cases these figures rose to 60.7 per cent of the males and 46.6 per 
cent of the females. When the disease was adherent to the 


Fic. 33. Ligation of superior hemorrhoidal artery. 


prostate, the incidence of urinary complaints was almost twice as 
high as when the Iesion was situated posteriorly. 

At the request of Dr. Shedden we have assisted in the urologic 
study and management of many of his cases, and present herewith 
the routine which we have employed. 

During the week in which the patient is in the hospital prior to 
Operation opportunity is afforded for the preoperative study. We 
begin by taking a careful history, paying special attention to previous 
kidney or bladder disease, as well as any illness which might indi- 
rectly affect the status of these organs. Evidence of bladder dis- 
turbance in the present illness is sought. (Table 1x.) Following an 
abdominal examination with special reference to the kidney and 
bladder regions, the external genitals are examined, and finally the 
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rectum, with particular attention being paid to the condition of 
the prostate and the nature of the growth and its possible relation- 
ship to the bladder, prostate and urethra. 


Fic. 34. Peritoneal flap turned off bladder and mesosigmoid. 


Every case should have an estimation of the blood nitrogen, 
and a routine phthalein test should be done. These tests, in con- 


TABLE 1X 
UROLOGIC SYMPTOMS ON ADMISSION 


Dysuria 
Frequency 
Nocturia 
Difficulty starting 
Dribbling 


Total number of cases with urinary symptoms.................. 39 
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junction with the rest of the study, throw light not only on the 
condition of the urinary tract, but also on the patient as an operative 
risk. When major surgery Is to be performed it is just as Important 
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Fic. 35. A, sigmoid sectioned with cautery after crushing and ligating with 
heavy silk. B, rubber caps tied securely over stumps of bowel. 


to investigate the kidneys as the heart. To the same end a daily 
record of intake and output is kept, and specimens of urine are 
examined for evidence of infection or nephritis. If renal function is 
found to be impaired it is important to determine whether this 
impairment is due to intrinsic renal disease or to obstruction within 
the urinary tract by the tumor or by causes independent of the 
tumor. Cystoscopic examination may be necessary. Inspection of 
the bladder may reveal distortion due to extravesical pressure, or 
actual invasion by tumor. The latter is often accompanied by 
ureteral occlusion which may seriously militate against successful 
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surgery. Visualization of the ureters by retrograde or intravenous 
pyelography is done if indicated, and should be very seriously 
considered in the moderately advanced cases of borderline oper- 


Fic. 36. A, distal stump turned down into pelvis. B, pelvic floor recon- 
structed from peritoneal flaps. - 


’ ability. Kickham and Bruce found that in eighty-eight post-mortem 
examinations on advanced cases, forty-one or 47.7 per cent showed 
obstructive changes in the upper urinary tract secondary to occlusion i 
of the ureters by malignancy. 

If no indication for cystoscopy has been found it is our custom to 
pass a soft rubber catheter to determine the residual urine and obtain 
a sterile specimen for culture. If infection is found to be present 
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the organism is isolated and appropriate treatment is given to 
sterilize the urine preoperatively. At the same time in many of the 
cases cystometrograms have been made in an effort to throw more 


Fic. 37. A, closure of left lateral gutter, suturing stump of mesosigmoid to 
left Iateral wall. s, lateral view of same. 


light on the reasons for and nature of vesical dysfunction when it 
occurs as a postoperative complication. We are not prepared as 
yet to draw conclusions from these cystometric data. 

Before operation a No. 16 double-eye catheter is introduced 
under the most rigid asepsis and is adjusted at a level of maximum 
efficiency. This is left in place during the operation and thereafter as 
long as necessary. During this time it is disturbed as little as possible 
and is not changed or even irrigated unless there is reason to believe 
it is not draining freely. In this way the danger of introduction of 
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infection into the urinary tract is reduced to a minimum. While the 
catheter is in position a daily watch is kept for urethritis, which if 
marked demands removal of the catheter to prevent a periurethral | 


Fic. 38. A and B, proximal stump (colostomy) protected by rubber cap 
being drawn through split in proximal third of left rectus muscle. c, fascia 
sutured loosely around colostomy. p, skin clips and “through-and- 
through” sutures in place. 


abscess. It is rather surprising that epididymitis has not been en- 
countered except in a few cases where it occurred in the mildest 
form. Consequently vasectomy as part of the routine preparation 
of male cases has not been employed. The catheter is usually left in 
place for eight to ten days until the posterior pack has been taken 
out or until the patient is able to be out of bed. We have removed 
it as early as the fifth day. The patient need not be catheterized 
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again unless clinical signs point to considerable bladder retention. 
The same preoperative program of urinary antisepsis may be con- 
tinued after operation. 


FIG. 39. A, purse-string suture around anus. B, start of secondary anal closure. c, comple- 
tion of same. 


We have discussed the above routine chiefly as applied to male 
patients. Urinary complications in the female following the ab- 
dominoperineal resection of the rectum are much less frequent, but 
the same fundamental principles apply. In Dr. Shedden’s cases the 
urologic difficulties have been reduced considerably by this régime, 
and although our management of the bladder is very simple, the 
results have been more satisfactory than with complicated apparatus 
such as tidal drainage. 

As yet we have no definite explanation for the bladder dysfunc- 
tion which has commonly followed the abdominoperineal operation 
in the past. Apart from infection one might predicate the following 
three theories: 

1. Neurogenic dysfunction because of injury to the nerve supply. 

2. Removal of the normal supports of the bladder and urethra. 
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3. Trauma to the bladder and its sphincter mechanism incident 
to the operative procedure. 

It is of interest in this connection that dysfunction does not 
occur after the first stage of a two-stage operation. Doubtless the 
most important factor in minimizing these difficulties is meticu- 
lous care on the part of the surgeon in avoiding injury to the ureters, 
bladder, prostate, and urethra, together with their nerve supply. 


THE OPERATIVE THERAPY OF CANCER OF RECTUM 
AND SIGMOID 


The operative therapy may be divided into that which is pallia- 
tive and that in which an attempt is made at a cure. 


PALLIATION 


It is our belief that all patients with incurable growths should 
have a colostomy. We do not urge colostomy on these patients, but 
offer it as a probable partial relief of symptoms—recognizing the 
fact that though the procedure is simple, it carries a definite mortal- 
ity. In this group, twenty-five in number, there were four hospital 
deaths. The criteria of inoperability were: (1) extensive invasion of 
the tumor in the pelvis with marked fixation; (2) old age; (3) poor 
general condition; or (4) any combination of the above. 

Colostomy does more than relieve obstruction. If the loop is cut 
across, and the distal segment irrigated with normal saline, a large 
number of patients are partially relieved of the symptoms of rectal 
irritability. A judicious use of radium “‘seeds”’ or needles may further 
enhance the patient’s comfort. Many patients have increased 
appetite and have gained weight, occasionally as much as 40 pounds. 


RADICAL RESECTION 


The criteria for selection for radical operation are: the extent 
and type of lesion; the presence or absence of obstruction; and lastly, 
and most important, the evaluation of the patient as an operative 


TABLE X 
APPEARANCE ON ADMISSION * 
Cases 


* 75 per cent were well nourished. 
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risk. Obesity adds definitely to this risk. Chart x11. One individual 
in this series weighed 203, another weighed 206, while a third 
weighed 213. 

We must attempt resection whenever possible, even if metastases 
are present in the liver, for the untreated case of carcinoma of the 
rectum lives an average of two years, sometimes longer, and those 
years are full of pain and misery. 

In every instance where the bowel is resected for carcinoma of 
the rectum, the employment of a colostomy must be part of the 
operative technique. There is no question that the development of 
radical surgical procedure against rectal cancer has been retarded 
by a prejudice on the part of physicians as well as the public toward 
accepting an abdominal anus. Fortunately, however, the majority 
of physicians now accept the necessity of a colostomy. That a 
colostomy can be tolerated without physical limitations or social 
stigma we have indicated in a previous paper.*® Attempts at restor- 
ation of bowel continuity in these cases will result in a high percent- 
age of recurrence at about the same level as the original tumor. 
Partial stricture is the rule after this procedure, and there is often 
loss of sphincter control. We deplore the appearance in recent 
literature of pleas for this almost discarded operation. If it is again 
accepted, we will see a decreasing percentage of five-year cures and 
increasing postoperative discomfort, sepsis, and bowel malfunction. 


MORTALITY AND OPERABILITY 


Though operative mortality should be reduced and operability 
increased with maturing experience, as has been shown in this series, 
yet surgical mortality must be given second place when dealing with 
the case of borderline operability. 

The resection operability for this total series of 111 cases is 
73.8 per cent; the resection mortality 13.4 per cent. If we divide the 
group of resections into two halves, we find that the earlier group 
of forty-one cases carried a mortality of 21.9 per cent, with an 
operability figure of 73.8 per cent; while in the second group of 
forty cases there was a mortality of only 4.9 per cent, with an oper- 
ability of 76 per cent. (Tables x1 and x11.) There have been no deaths 
in the last twenty-two cases. This marked reduction in mortality 
we ascribe to the development of an adequate hospital “team,” 
plus more careful preparation and improvement in operative tech- 
nique. (See Table x11.) 

In considering operability, we must decide whether we will 
operate merely on those whom we believe we can cure, or add to the 
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TABLE XI 
MORTALITY AND .OPERABILITY 
111 cases (all operations) 
14 deaths 
82 resections 
11 deaths 
Last 41 resections 


t Mortality 12.8 per cent 
Mortality 13.4 per cent 


2 deaths Mortality 4.9 per cent 


Last 41 resections 

29 one-stage operations 
Last 22 resections 

No deaths 


70.7 per cent one-stage operations 


Mortality o 


TABLE XIl 


MORTALITY RATE FOR EIGHTY-TWO RADICAL RESECTIONS OF THE RECTUM, 13.9 PER CENT 


MORTALITY RATE 


FOR 82 RADICAL RESECTIONS OF THE RECTUM 13.4% 


First 41 Gases Last 41 Cases 
(Operability 71%) (Operability 76%) 


219 % 
9 x 


Number of deaths in Hospital 


\ 
2 4.9%. 


Total Operability — 73.8% 
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list advanced borderline cases so that they can be made more com- 
fortable mentally and physically for one or several years. We have 
included, therefore, in our group of resections, many whose prognosis 
was bad. This is shown by the fact that in 29 per cent the growth 
had already invaded blood vessels. 

Several cases had other coéxistent pathology. Case 30, for in- 
stance, had 6 per cent sugar in the urine, fairly large bilateral 
ovarian tumors and a growth involving the vagina extensively. 
However, a one-stage resection was accomplished. She is living 
without disease two and one-half years since operation. Two 
patients had cholecystitis. In one instance (Case 60) the disease 
remained chronic, but in the other (Case 48), there was an acute 
attack during convalescence from the resection. It fortunately 
quieted down, however. 

Of the group of eighty-two patients who had bowel resections, 
there are forty-six who have lived without disease for more than 
six months. (Table xiv.) 


TABLE XIv 
DURATION WITHOUT DISEASE 
No. of Cases 


Less than 6 months since operation ..................-000eeee ees 5 


It is important to select the type of resection best adapted to 
the individual patient. Usually this can be decided after careful 
examination and appraisal of all the factors in the case, but not 
uncommonly the final decision can be made only after the abdomen 
has been opened and explored. 

From time to time various two-stage abdominoperineal pro- 
cedures have been developed: the graded resection of Daniel Jones; 
that of Coffey; more recently, those of Rankin and of Lahey. All 
these are excellent, but invariably, with added experience, their 
inventors swing toward the one-stage procedure. It is the concensus 
of most surgeons that the one-stage procedure should be employed 
whenever possible. 
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It is our opinion that until adequate experience is gained, a 
two-stage operation should be performed. However, under proper 
auspices, approximately 75 per cent of the cases can be resected by 
the one-stage technique, with no higher mortality than with any 
two-stage method. This is illustrated by Table x11 which shows the 
percentage of total resections performed by the one-stage technique, 
with the mortality and operability figures. 

We say “under proper auspices”’ advisedly, for we feel that the 
mortality with the one-stage operation will always be too high 
unless the patient is meticulously and slowly prepared for operation, 
as has been described above, and unless the surgeon always works 
with a trained team, as Morton’s report in Table xu clearly 
demonstrates. 

Dr. Daniel Jones has done more, perhaps, than any other man in 
America to advance surgery of the rectum. Jones states: “I have 
gradually increased the number of one-stage operations and de- 
creased the number of two-stage operations and believe that this 
should be done as men find their ability to do the one-stage oper- 
ation.” In the period of 1932 through 1936, the last years of Dr. 
Jones’s operating career, he did eighty-nine operations, and fifty- 
six of these were one-stage combined abdominoperineal operations, 
or sixty-three per cent of the total radical operations.!° 

Dr. Fred W. Rankin says:>®7 “I find myself doing about three 
out of four cases by some type of resection and about three-fourths 
of the whole group by a one-stage procedure. I formerly advocated 
the two-stage procedure . . . but when I found that I was able to 
do a one-stage operation with a low mortality, I was perfectly 
willing to admit that my two-stage one was not very useful and that 
the bad cases should be operated upon by the colostomy and 
posterior resection type of procedure.” 

Dr. Thomas E. Jones’? states: “I am certainly intending to do 
more one-stage resections than ever before.”’ 

Dr. Leland F. McKittrick says:!* “‘I have always felt that the 
one-stage operation was the operation of choice and that as any 
individual man’s experience increased up to a certain point, the num- 
ber of operations he would do in one stage would also increase. There 
still remains, however, a definite group which I feel should be done in 
two stages, where the risk of the one-stage procedure is too great. 
This holds particularly with many older, poorer risk patients with a 
low growth where colostomy and posterior excision may be the 
procedure of choice.” 


SHEDDEN—CARCINOMA OF RECTUM AND SIGMOID 525 


We utilize six different types of resections: the one-stage com- 
bined abdominoperineal resection (Miles)—49 per cent (70.7 per cent 
of the last forty-one cases); the abdominoperineal resection in two 
stages (Lahey); the abdominoperineal resection in two stages (Jones); 
the posterior or perineal resection following a loop colostomy in two 
stages; and for the sigmoidal growths, the anterior resection or the 
Mikulicz. 

In this series of 111 cases, radical resections were attempted in 
eighty-three instances and completed in eighty-two. In one 
instance, the operation had to be abandoned after the first stage. 

In the treatment of this disease, the one-stage abdominoperineal 
operation, as developed by Mr. Ernest Miles of London, is without 
question the ideal therapy. Obviously it cannot be employed in 
poor-risk cases—about 25 per cent of the operable cases—as it is a 
formidable procedure. But to date, in our opinion, a better therapy 
for this condition has not been found. Figures 24 to 29 inclusive show 
the evolution of this operation from the Kraske-procedure. 


THE MILES OPERATION 


This operation we do through a left paramedian incision and 
retract the rectus laterally. (Fig. 30.*) We have abandoned the 
original suggestion of Miles that the abdomen be entered through a 
right rectus incision and that the colostomy be pulled out through 
a stab wound at the left. The latter procedure makes a closure of the 
left lateral fossa more difficult and also interferes with the delivery 
of the colostomy of the abdominal surface in cases with short 
sigmoid mesentery. 

We examine the liver for metastasis as a routine procedure, 
though of course absence of palpable nodules on the surface does not 
rule out metastasis elsewhere in the liver. However, we do not 
hesitate to resect the rectum even if nodules are palpable if the 
patient is otherwise operable. 

The mesentery of the descending colon, sigmoid and rectosigmoid 
is palpated for nodes, but obviously their presence does not rule out 
resection. Not uncommonly these glands are enlarged and hard 
simply as a result of secondary infection of the ulcerated growth. 
Within the past year we have twice resected sigmoids within the 
mesentery of which were large, hard glands. None of these glands 


* Figures 30 to 43 are a series of drawings by Muriel McLatchie based on a motion 
picture of a modified Miles operation performed by the author. 
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contained metastases. The presence of a large growth does not pre- 
clude resection, nor does fixation to dome of bladder or vaginal 
septum, but extensive fixation (particularly to the lateral walls of 


Fic. 40. Start of removal of perineal fat Fic. 41. Section of Ievatores ani. 
over lateral attachment of Ievatores 
ani. 


the pelvis) may. Radical operation on this latter group may invite 
disaster. Four years ago we attempted resection on such an advanced 
growth. The attempt was made because the patient was in almost 
constant pain, but the operation had to be finally abandoned when 
it was discovered that the growth was solidly stuck to the left side 
of the pelvis and had encroached on several large vessels. Improved 
neurosurgical technique now renders such heroic efforts at palliation 
unnecessary. This type of case now receives subthecal alcohol injec- 
tion or cordotomy by a neurosurgeon. 

We have frequently resected the presacral nerve, but have not 
been avle to convince ourselves that it was of much avail in the 
relief of pain in carcinoma of the rectum or sigmoid. 

After the abdominal exploration has been completed, and the 
small intestine packed back (Fig. 31), the distal large bowel is 
freed (Figs. 32 and 34) dividing the blood supply. (Fig. 33.) The 
sigmoid is then crushed and divided with cautery (Fig. 354) between 
two heavy silk ties. The bowel stumps are protected by rubber caps 
tied on with heavy silk. (Fig. 358.) The proximal stump is then 
brought out of the abdomen for an end colostomy. (Fig. 36.) Follow- 
ing this, the pelvic peritoneum is reconstructed (Fig. 368) and 
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the uterus, when present, is sutured back to reinforce this new pelvic 


floor. 
Before suturing the abdomen we close the left lateral fossa by 


Fic. 42. To show wide lateral incision Fic. 43. Prostate and seminal vesicles 
of levatores ani. seen in depths of wound. 


approximating the lateral surface of mesosigmoid to the left lateral 
abdominal wall (Fig. 37) so that the small intestine cannot swing to 
the left of the sigmoid and thus down into the pelvis. We believe this 
an important prophylaxis against intestinal obstruction. The 
proximal stump of the sigmoid is now pulled through a split in the 
proximal third of the left rectus muscle. (Fig. 38.) The fascia is sutured 
loosely about the sigmoid. (Fig. 38c.) 

In the perineal portion of this resection, we have been utilizing 
the Sims position for several years. The patient’s blood pressure falls 
less in this position. The first step of the perineal is to effect a 
reinforced closure of the anus. A deep purse-string secures primary 
closure. (Fig. 394.) Then an elliptical incision is made about the 
anus (Fig. 398) and the skin securely sutured with a lock stitch. 
(Fig. 39c.) We believe this reinforcing maneuver is extremely impor- 
tant in reducing posterior wound sepsis. The coccyx is not removed 
routinely, though advocated by Miles and others. It is often not 
necessary in women because of the relatively large pelvic outlet; it 
is also omitted in men whenever possible. Resecting the coccyx adds 
definitely to postoperative discomfort. The rectum and _ lower 
sigmoid are now removed from below after freeing the perineal fat 
and sweeping it medially (Fig. 40), and after sectioning the levator 
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ani muscles (Fig. 41) as far laterally as possible. (Fig. 42.) Finally 
the wound is irrigated thoroughly with salt solution (Fig. 43 shows 
posterior surface of prostate and seminal vesicles) and then packed 


Fic. 44. Rubber covered gauze packed into 
posterior wound. 


with several small gauze sponges protected at the proximal end 
with perforated rubber to avoid adhesion of the pack to the newly 
formed pelvic floor. (Fig. 44.) 


THE JONES TWO-STAGE OPERATION 


The first stage of this operation is as in the Miles, save that the 
sigmoid is not sectioned. Instead, the rectosigmoid is freed up as 
much as possible on all sides and is then dislocated downward into 
the pelvis as far as possible, with the peritoneum closed around it 
as high as possible. A loop of sigmoid proximal to the new pelvic 
floor is utilized for a colostomy. 

At a second stage (seven to ten days later), the anus is closed 
and the rectum freed up from below, as in the Miles procedure, and 
then sectioned from below as close as possible to the pelvic floor 
which was constructed in the first stage. 

The Jones operation is valuable in the older and moderately poor 
risk patient. It divides the operative procedure fairly evenly. It 
allows the patient’s bowel function to become reéstablished before 
resection is attempted. It relieves obstruction. Through the distal 
loop, irrigation can take place. 
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It is not a good operation for a high rectal or rectosigmoidal 
growth, as here the cancer is too near the newly formed pelvic floor 
for wide excision. Another disadvantage is that the operator is 
almost forced to do the second stage within ten days, as otherwise 
the bowel will become firmly adherent to the pelvis. 


THE LAHEY TWO-STAGE OPERATION 


In the first stage of the Lahey resection, the sigmoid is sectioned, 
leaving the proximal end as an end colostomy in the upper angle of 
the incision. The mesosigmoid is then divided down to the superior 
hemorrhoidal vessels, which are preserved. The distal bowel is 
brought out through a small stab wound. About two weeks later, an 
abdominoperineal resection is carried out. The bowel that has been 
implanted is closed and freed. The operation is then continued as 
in the Miles procedure. Our objection to the Lahey operation is that 
the two stages are not equally divided as in the Jones. Furthermore, 
it means entering the abdomen a second time and often working in 
a pelvis now containing edematous peritoneum and troublesome 
adhesions. 

It is a good operation for (1) the moderately poor risk patient 
with a growth at or near the pelvic floor; (2) the patient with a 
rectovaginal perforation which must be cleared up before resection; 
and finally, (3) the patient who must wait a relatively long time 


between stages. 


COLOSTOMY AND POSTERIOR RESECTION 


It is unnecessary to discuss here the technique of colostomy and 
posterior resection, anterior resection, sigmoidal resection and end- 
to-end suture or Mikulicz. Lockhart-Mummery? states that colos- 
tomy and posterior resection are suitable “for growths situated in 
the ampulla and lower part of the rectum,” and therefore can only 
be employed in less than one-third the cases. Moreover, this operation 
does not radically remove lymph nodes in the sigmoid mesentery. 
It is, however, the operation of choice with the squamous cell 
carcinoma of the anus. Here, of course, metastasis almost always 


takes place in the groins. 


LOCAL EXCISION 


In three cases a wide local excision was done. This operation is to 
be deplored because of the danger of both recurrence and metastasis. 
In these cases, it was used because the patients were extremely bad 
risks, and also because the tumors, clinically, were benign. The first 
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patient was a doctor. Low in his rectum there was a soft mass which 
was excised. The pathologist stated that he could not rule out 
beginning malignancy. Radium was therefore inserted in the opera- 
tive area. The patient lived eight years without recurrence and then 
developed carcinoma of the Jungs. At autopsy the pulmonary 
carcinoma was found to be metastatic from a reoccurrence in the 
sigmoid which had not been suspected. 

The second patient had a soft growth, also low in the rectum. He 
in addition had an obstructing prostate, a large diverticulum of the 
bladder, and diabetes. The mass was excised and was reported as a 
malignant adenoma. The diverticulum and the obstructing prostate 
were later removed. He is living free from disease three and a half 
years since operation. 

The third was a stout feeble lady of 82 with a small adenocarci- 
noma (Grade 11) of the rectosigmoid. It had a definite pedicle which 
was cut across and electrocoagulated. She is free from disease but 
only six months have elapsed since operation. 


POSTOPERATIVE CARE 


Vomiting and distention has been largely avoided by sharply 
limiting the oral fluid intake during the first four days after opera- 
tion. Parenterally, however, 3,000 c.c. of fluid are administered in 
twenty-four hours, either 5 per cent glucose by vein or 214 per cent 
glucose by hypodermoclysis. As the urinary output increases, the 
parenteral fluid is decreased. We endeavor to keep the urinary 
output at between 35 and 40 ounces in twenty-four hours. Under this 
regime, ileus is now rarely encountered. At the first sign of gastro- 
intestinal block, we insert a tube into the stomach, and if there is 
retention we immediately attach the tube to a Wagensteen appara- 
tus. In many instances this saves an ileostomy. 

The colostomy is opened the morning following the operation, 
but it is not disturbed by irrigations if the patient is comfortable. 
We generally postpone colostomy enema for a week. The bowels in 
most cases move on the fourth or fifth day spontaneously. Oil by 
mouth can be given on the third or fourth day. 

The posterior pack is removed on the fourth day, and after a 
week the posterior sinus is irrigated with half-and-half Dakin’s 
solution and 4 per cent boracic acid. 

We often get the patient up on the eighth or ninth day. 

After the first two weeks, the patient frequently will stay clean 
between colostomy irrigations. If not, a low-residue diet is instituted. 
It is the rare patient that needs a colostomy bag. We discourage its 
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use, for it tends to make the patient careless concerning his colostomy 
régime, and the apparatus itself is invariably noisome. 

Those interested in the postoperative care of colostomy are 
referred to an article on this subject, written by us,’ in which the 
matter is discussed in detail. 

Almost every patient can return to his former occupation without 
fear of social stigma or physical handicap. This series includes 
boilermakers and bankers, clerks, housewives, and officials. 


CONCLUSIONS 


1. At present, the therapy of choice for cancer of the rectum 
and rectosigmoid is the combined abdominoperineal resection in one 


stage. 

2. In the hands of experienced surgeons, this operation can be 
utilized in approximately 75 per cent of the resections. 

3. Whenever possible, borderline cases should be included 


among the resections. 
4. In the hands of experienced anesthetists, spinal is the anes- 


thesia of choice. 
5. Routine postoperative transfusions should be employed. 
6. The preliminary preparatory period should be extended to at 


least seven days. 
7. A “team” is most essential in the treatment of every case. 


This team should include an experienced urologist. 
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